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1.0 INTRODUCTION

1.1 PURPOSE AND SCOPE

Tetra Tech FW, Inc. (TtFW), formerly Foster Wheeler Environmental Corporption (FWENC),

has been contracted by the Department of the Navy (DOI.D to conduct remedial actions for the

cleanup of hazardous waste sites under Southwest Division Naval Facilities Engineering

Command (SWDID Remedial Action Contract N68711-98-D-5713. This Base-Wide Health and

Safety Plan (Base-Wide Plan) applies to all work performed under these contracts at the l{unters

Point Shipyard (HPS), San Francisco, Califomia. The TtFW Health and Safety Program for IIPS

consists of this document, the TIFW Corporate Health and Safety Program Manual, and Site-

Specific Health and Safety Plans (SHSPs) to be written for individual Contract Task Orders

(CTOs) and modifications to these CTOs.

1.2 APPLICATION

The Contract Health and Safety Program is applicable to all work conducted by TIFW and TtFW

subcontractors under the basic contracts and/or individual CTOs. Essentially equivalent or

additional health and safety procedures and practices may be approved by TtFW and

implemented by TIFW subcontractors where necessary. All subcontractors are required to follow

the TIFW Health and Safety programs, and procedures, unless changes are approved by the

TIFW Project Environmental Safety Manager (PESM), who is a Certified lndustrial Hygienist

(CH), and the DON Contracting Officer. The TIFW PESM will review TtFW and subcontractor

SHSPs prior to the initiation of fieldwork.

1.3 APPLICABLE STANDARDS, REGULATIONS, AND GUIDANCE DOCUMENTS

Adherence to applicable portions of federal, local, national consensus organization, and

corporate health and safety standards, regulations, and guidance manuals is required during field

activities. These include, but may not be limited to, the following:

o 29 Code of Federal Regulations (CFR), Part 1910, Occupational Safety and Health
Standards, General Industry

o 29 CFR, Part 1926, Occupational Safety and Health Standards, Construction Lrdustry
10 CFR, Part20, Nuclear Regulatory Commission

o State Regulations including Title 8 Califomia Code of Regulations (CCR)

fCalifornia-Occupational Health and Safety Administration (CaI-OSHA)] and Title
24 CCR (Health and Safety Code)

o TtFW Corporate Health and Safety Program Manual
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TtFW Project Rules Handbook

NavyAvlarine Corps lnstallation Restoration Manual, August 2000

U.S. Army Corps of Engineers Safety and Health Requirements Manual, Engineer
Manual (EM) 385-1-1,3 September 1996

Threshold Limit Values (TLVs) for Chemical Substances and Physical Agents and
Biological Exposure Indices, American Conference of Governmental Industrial
Hygienists (ACGIH), most current publication

Occupational Safety and Health Guidance forHazardous Waste Site Activities
(U.S. Departrnent of Health and Human Services, 1985)

1.4 PLAN ORGANIZATION

This Base-Wide Plan discusses many activities that may be performed under this CTO at Hunters
Point. However, each specific task is specified or detailed as work is planned for a specific
building or area of HPS. This plan describes anticipated work activities and the hazards and
control of those hazards for each work activity. Once the nature of the work to be performed in a
building is determined, the Site Health and Safety Specialist (SHSS) will prepare a Building
Health and Safety Plan (BHASP). The BHASP will incorporate the elements of this plan either
by direct reference to section numbers or by using pages directly from this plan. The BHASP
will be supplemented with detailed building-specific information. Safety requirements for
specific equipment or work procedures will be described. The BHASP must be reviewed and
approved by the PESM prior to the commencement of work in each building. For work areas that
are outdoors, specific addenda to this plan will be prepared as SHSP. SHSPs can also be
prepared in lieu of BHASPs.

1.5 SUMMARY OF MAJOR RISKS

The facility had activities associated with shipbuilding and repair, maintenance, storage, and
transportation. HPS has a large number of buildings. A number of these buildings have not been
used for many years. These buildings have been vandalized and have not been maintained. Most
of the buildings have no power. While working inside these buildings, lack of illumination is a
major hazard. The buildings have stairs and flooring that present many trirp hazards. There are
sumps that are potential fall hazards. There is a potential for contact with insects, rodents, and
snakes. There is potential contamination in various areas of the buildings. Contaminants may
include fuels, solvents, metals, oils, polychlorinated biphenyls (PCBs), asbestos, lead-based
paints, and low-level radioactivity. Some buildings are currently in use by tenants. These tenants

include artists, equipment and machinery repair companies, and other industrial occupants. The

San Francisco Police Department has facilities and training areas on HPS. Work required by this

CTO may require work in the vicinity of these tenants. Although a security fence surrounds the
entire facility, the facility has had trespassers, vagrants, and scavengers. There is a Defense
Department Police Force on the facilitv.
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2.0 PROJECT ORGANIZATIOI\ AND RESPONSIBILITIES

2.I PROGRAM MANAGER

The Program Manager (PM) has the overall responsibility for the health and safety of site

personnel at all projects under this contract. The PM will ensure that adequate resources are

provided to the field health and safety staff to carry out their responsibilities as outlined below.

The PM will also ensure that fieldwork is scheduled with adequate personnel and equipment

resources to complete the job safely.

2.2 PROJECT MANAGER

The Project Manager (PjM) is responsible for managing all technical and business aspects of the

project. This includes the development of the best technical approach and budget for the CTO

scope, managing technical, cost, schedule, and project issues as work progresses, ffid

subcontractor oversight. The PjM will also ensure that adequate personnel and resources are

available to complete the project safely. TIFW Environmental Health and Safety (EHS)

Procedure i-2 specifies that line managers (PjMs, Site Superintendents, and Site Supewisors)

have the responsibility to integrate loss control principles into all operations and to ensure that:

o All projects are implemented in compliance with all environmental, safety, and health
laws and regulations, EHS program requirements, and Environmental Management
System requirements.

o EHS plans are developed, approved, and implemented in accordance with TtpW
requirements.

o Personnel understand the requirements of the project EHS plan(s) and each individual
understands hisftrer responsibility for p I an implementation.

r Personnel have all required training and are capable of performing a1l assigned tasks.

o Facilities and equipment meet TtFW and government regulations.

o Work rules are enforced.

o lnspections and incident investigations are conducted per program requirements. The
PjM or designated manager will conduct monthly health and safety inspections of the
jobsite.

Effective 'corrective actions are implemented in a timely manner following
inspections, audits, incident investigations, and so forth.

Clients are notified of TIFW incident reporting procedures.

Appropriate disciplinary action is implemented by line supervision when necessary.

a

o
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2.3 SITE SUPERINTENDENT

The Site Superintendent is responsible for ensuring that all work is performed in accordance with

the contract requirements in a safe and healthful manner. As a line manager, the Site

Superintendent has the same responsibilities for health and safety program implementation as the

PjM. The Site Superintendent will:

o Ensure that work crews have adequate resources to effectively conduct field
activities.

o In conjunction with the SHSS, ensure that proper protective equipment is being used
by all personnel.

o Ensure that appropriate disciplinary actions are taken when health and safety
requirements are not being followed or when unsafe practices occur.

o Oversee work practices to veriff that they are in accordance with the SHSP.

o Understand and be familiar with the SHSP.

o Participate in the daily tallgate safety meetings.

. Observe project personnel for signs of chemical or physical trauma.

o Immediately notify the SHSS and the PESM of any illness, accident, injury or near-
miss incident.

o Correct any hazards disclosed by project workers or the SHSS.

The Site Superintendent has the authority to suspend field activities if the health and safety of

personnel are in danger.

The Site Superintendent will submit to the DON Administrative Contracting Officer (ACO),

upon request, copies of the certificates (or acceptable alternative documents) of most recent

health and safety training required by 29 CFR, Part 1910.120 for all the personnel who will be

working on site. Copies of the training certificates (or acceptable altemative documents) will also

be kept at the work site.

2.4 PROJECT ENVIRONMENTAL SAFETY MANAGER

The PESM is responsible for implementing and overseeing the Contract Health and Safety

Program and to develop, implement, and approve all SHSPs. Any changes to the established

Contract Health and Safety Program or SHSP at the direction and approval of the PESM, with

concuffence of the DON ACO. The PESM or designee will not necessarily be on site during all

remedial activities, but will be readily available for consultation when required.

The PESM or designee is a CIH certified by the American Board of Industrial Hygiene (ABtr{).

The PESM supervises and directs the activities of the SHSS. The PESM has the authority to stop
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unsafe operations, remove unqualified personnel from the work area, and approve changes to the

SHSP. Duties of the PESM include:

. Overseeing all aspects of the SHSP from development to implementation,

. Advising the SHSS on all related health and safety aspects.

Reviewing site-specific plans for completeness and compliance. 
;.

Reviewing other site documents as they affect health and safety

[Activity Hazar d Analyses (AHAs), S ampling Plans] .

Reviewing and evaluating all monitoring results.

o Establishing and monitoring all related health and safety procedures through site
safety inspections and audits.

Ensuring that TtFW employees receive required EHS regulatory training.

Fulfilling specific responsibiiities for project EHS personnel that are identified within
each EHS procedure.

o Functioning as a technical resource for all environmental compliance, safety, loss
control, and industrial hygiene issues,

2.5 SITE HEALTH AND SAFETY SPECIALIST

The SHSS wili be present on site, as required, during the conduct of field operations and is

responsible for all health and safety activities and the delegation of duties to the health and safety

staff in the field. The SHSS is responsible for implementation of the SHSP, seeing that

appropriate personal protective equipment (PPE) is used relative to the hazard that may be

encountered, veriffing that communication systems are in place, monitoring conformance with

safety and emergency response procedures, giving safety briefings, seeing that safety equipment

is maintained, and conducting safety drills and exercises. The SHSS or designee is responsible

for the setup and execution of decontamination procedures. The SHSS has stop work

authorization, which will be executed upon determination of an imminent safety hazard or

potentially dangerous situation. Work cannot restart until clearance has been authorized by the

SHSS. The SHSS is responsible for maintaining the site health and safety logbooks.

The SHSS possesses the knowledge and experience necessaryto ensure that all elements of the

approved SHSP are implemented and enforced on site. TIFW employs full-time personnel as

Environmental Safety Supervisors (ESSs) and personnel who have been cross-trained as ESSs.

The ESS is the equivalent of the SHSS. Each TtFW SHSS has a minimum of 6 months work

experience with hazardous materials and has completed a minimum of 40 hours additional

specialized training in personal and respiratory protective equipment, program implementation,

and in proper use of air monitoring instruments, air sampling methods, and interpretation of

results. Every SHSS is certified as having completed training in first aid and cardiopulmonary
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resuscitation (CPR) by a recognized organization such as the American Red Cross Association.

TIFW EHS Procedure 1-2 states that the SHSS has the responsibility to:

o Ensure that TIFW employees understand the requirements of TIFW EHS programs
and procedures through training and communication.

o Develop or assist with the development of EHS plans in conjunction with project
personnel. :

o Assist management with EHS plan implementation.

o Perform specific tasks in accordance with EHS plans.

o Fulfill the specific responsibilities for project EHS personnel that are identified within
each EHS procedure.

Additional responsibilities, as described in the TIFW EHS program, include but are not limited
to:

o lnvestigating of all accidents, injuries, illnesses, near-misses, and other incidents.

o Ensuring that employees are trained on the hazards of hazardous substances used on
any project. Maintain Material Safety Data Sheet (MSDS) file to provide easy access
to all employees; performing inspections to ensure that all containers are labeled.

o Ensuring that the SHSP is read, understood, and signed by all field personnel
including subcontractors.

o Ensuring that tailgate safety meetings are conducted on days that work is performed;
ensuring that documentation of all meetings and any other additional training is
documented.

o Assessing employee exposure through specified monitoring protocols and
ascertaining that protective measures are appropriate.

. Veriirrng that project safety equipment is inspected, as required by EHS program.

o Reporting to the Resident Officer in Charge of Construction (ROICC), within 24
hours, all incidents required to be reported by EM 385-1-1; immediately report to the
ROICC any fatal iryury, one or more persons admitted to a hospitai, or property
damage to government property.

. Verifiyrng that ail personnel have the necessary training and medical clearance prior
to entering the exclusi on zone or contamination reduction zone of any site. The SHSS
will inform the Site Superintendent of any site personnel with medical restrictions.

o Determining and posting routes to medical facilities and emergency phone numbers;
arranging for emergency transportation to medical facilities.

o Maintaining training records and medical certifications for all on-site personnel
including subcontractors.

o Serving as the Project Hazard Communication Coordinator.
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On each project with an EHS plan, an ESS, is assigned to assist line management with EHS
Program implementation. The ESS may have collateral duties.

2.6 SITE PERSONNEL

The PjM or Site Superintendent will select, as needed, personnel to function as supervisors.

Supervisors will ensure that their subordinates comply with all requirements of this plan. A list

of personnel authorized to have access to the remediation or worksite will be compiled and

maintained on site by the SHSS. This list will include employees of TtFW, subcontractors, and

representatives of govemmental agencies that may require access, where possible. All authorized

personnel shall meet the requirements of the CTO SHSP and be approved by the SHSS or Site

Superintendent prior to entering any exclusion zone or controlled area when potentially

hazardous activities are being conducted.

Aithough the employer is responsible for providing a safe and healthful workplace, each

employee is responsible for their own safety as well as the safety of those around them.

Employees will use all equipment provided in a safe and responsible manner as directed by the

Site Superintendent. A1l TIFW personnel will follow the policies set forth in this SHSP and in

the TIFW Environmental Health and Safety Program Manual. Each employee is responsible for

immediately reporting any injuries, incidents, and safety infractions to a project supervisor or the

SHSS so treatment can be obtained and/or corrective action taken. Equipment operators are

responsible for the maintenance, inspection, and safe operation of their equipment. They will

report any equipment malfunctions or necessary repairs to a project supervisor.

PROJECT CONSTRUCTION QUALITY CONTROL MAIIAGER

The project Construction Quality Control (QC) Manager inspects the preparatory and initial

phases of projects for compliance with health and safety requirements.

2.8 SUBCONTRACTED PERSONNEL AND THIRD PARTIES

All subcontracted personnel are responsible for compliance with this SHSP and other applicable

regulations. Subcontractor personnel must receive a briefing from the SHSS prior to unescorted

access to the project site. They must fulfill the requirements established by this plan and the

CTO site-specific plans. They must acknowledge receipt of the plan and the hazard

communication brief,rng. On-site subcontractors are responsible for providing their personnel

with appropriate PPE as specified by the plan. Subcontractor and third-party personnel have the

authority to request a work areahazard assessment by the SHSS prior to the commencement or

continuation of work.
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Subcontractors will:

Provide updated documentation of all training fHazardous Waste Operations
(HAZWOPER) refresher training, waste management training, and so forth] and
medical certification for work in the exclusion zone and contamination reduction
zone.

Report all incidents and accidents immediately to the Site Superintendent or the
SHSS.

Have a Drug-free Workplace Program in compliance with the Federal Drug-free
Workplace Act.
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3.0 SITE HTSTORYAI.{D PROJECT DESCRIPTION

The following sections provide a description of HPS and its history.

3.1 SITS DESCRIPTION AND BACKGROUNI)

IIPS was acquired by the DON in 1940. The main portion of HPS is situated on a long

promontory located in the southeastern part of San Francisco, extending eastward into San

Francisco Bay. The promontory is bounded on the north and east by San Francisco Bay and on

the south and west by the Bayview/Ilunters Point District of San Francisco. The on-base

properfy at HPS consists of about 936 acres: 493, of which, are on land and 443, of which, are

below bay waters. The area is divided into Parces A, B, C, D, E, and F (Figure 3-1). Parcel C is

an approximate 79-acre tract of land located in the northeast portion of HPS. Parcel C has 37

buildings or other structures. Parcel D is an approximate 102-acre tract of land located in the

southeast central portion of HPS. Parcel D has approximately 62 buildings. Parcel E is an

approximate 135-acre tract of land located in the southem portion of HPS. Parcel E has 14

buildings or other structures.

3.2 HPS HISTORY

The promontory, on which HPS is located, has been recorded in maritime history since 1776,

first as Spanish mission lands used for cattle grazing and later, in the 1860s, for its dry-dock

facilities. ln 1940, the U.S. govenrment received title to the land at Hunters Point and began

developing it as a shipyard. From 1945 to i974, HPS was used predominantly as a repair facility

by the DON. Additional acreage, mostly on the south side of the base, was acquired in 1957. The

DON operated the shipyard as a ship repair facility through the late 1960s. HPS was deactivated

in 1974 and remained relatively unused until 1976.

In I976, the DON leased 98 percent of HPS to a private ship repair company, Triple A Machine

Shop, krc. (Triple A). Triple A leased the property from July 1, 1976,to June 30, 1986- Triple A

did not vacate the property until March 1987. During the lease period, Triple A used dry-docks,

berths, machine shops, power plants, various offices, and warehouses to repair commercial and

DON vessels and also subleased portions of the property to various other businesses.

ln 1986, the DON resumed occupancy of HPS. Many of the subtenants under Triple A's lease

remained tenants under the DON's re-occupancy in 1986.

Because past shipyard operations left hazardous materials on site, HPS property was placed on

the National Priorities List in 1989 as a Superfund site pursuant to the Comprehensive

Environmental Response, Compensation, and Liability Act (CERCLA), as amended by the
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Superfund Amendments and Reauthorization Act of 1986. HPS then came under the

administrative jurisdiction of the Treasure Island Naval Station in April 1990.

ln 1991, HPS was slated for closure pursuant to the terms of the Defense Base Realignment and

Closure Act of 1990. Closure activities at HPS involve environmental remediation activities and

making the property available for non-defense use. On March 31, 1994, control of HPS was

transferred from the Treasure Island Naval Station to the Naval Faciiifies Engineering

Command, Westem Division (now Engineering Field Activities, West) in San Bruno, California.

In October 1999, SWDIV assumed management of HPS.

3.3 SURROUNDING LAND USE

The land at HPS can be divided into three functioiral areas: 1) the industrial production area,

which consists of the waterfront and shop facilities for the structural machinery, electrical, and

HPS service groups; 2) the industrial support area, which consists of supply and public works

facilities; and 3) the non-industrial area, which consists of former DON persorurel residential

facilities, recreational areas, and a restaurant. The industrial production ar€a occupies the north

and east portions of HPS (Parcels B and C); the industrial support area occupies the south and

southwest portions of HPS (Parcels D and E); and the non-industrial area occupies the northwest

and central portions of HPS (Parcel A). Parcels B and E also contain non-industrial buildings.

The land surface at Parcels B, C, and D is mostly covered by asphalt, buildings, or other

structures. The majority of the land in Parcel E remains unpaved.

3.4 PROJECTDESCRIPTION

The projects that are anticipated under this CTO and other subsequent CTOs require radiation

surveying and sampling in buildings, service areas, utilities and outdoor areas. Other remedial

activities to be performed may include removal of contaminated debris, equipment, or materials

such as soil. Other activities could include excavation, drilling, installation of monitoring wells,

demolition of structures, and other similar activities that will prepare HPS for eventual transfer.
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4.0 POTENTIAL HAZARDS

The SHSP for each task CTO or project will discuss the specific chemical, physical, and

environmental hazards to workers on each specific site. The SHSP will discuss each contaminant

and include information such as exposure limits and signs and symptoms of exposure. The SHSP

will discuss site-specific physical hazards identified with the site, including thos'd associated with

construction, use of heavy equipment, fire hazards, and eleckical hazards. This Base-Wide Plan

discusses the general hazards associated with most projects. The SHSP will describe site-specific

environmental hazards, although most environmental hazards are associated with the physical

location of the base and weather conditions such as heat stress, noise, and flora and fauna

contact, and are, therefore, described in this Base-Wide Plan.

4.I CHEMICAL I{AZARDS

The chemicals believed to be on a specific site, based on analytical data provided by previous

investigations will be discussed in each SHSP. MSDSs for the contaminants and any additional

chemicals found on a site or brought onto a site will be acquired and reviewed with all personnel

during daily safety meetings. An attachment to the SHSP will contain the MSDSs. Attachment 1

of this Base-Wide Plan has the MSDS for some of the contaminants known to be at HPS. The

PESM and the SHSS will speciff the levels of protection and air monitoring requirements, based

initially on the data provided or obtained prior to remediation work. These requirements may

change as site conditions are more fully evaluated when work is underway.

TtFW's protective equipment requirements, combined with the requirement to wash arms, face,

and hands before eating or smoking, should prevent exposure through these routes. In addition,

the project SHSS and project supervisors observe and warn the crew members to be aware of the

initial symptoms of chemical exposure. The amount of exposure depends primarily on the

specific activities undertaken and the care with which the activities are performed. A supervisor

will remove any crew member from the worksite and have the worker medically evaluated if the

following initial symptoms persist and are unexplained by other causes (such as allergy, common

cold, heat stress, and so forth):

Dizziness or stupor

Nausea, headaches, or cramps

Irritation of the eyes, nose, or throat

Euphoria

Chest pains and coughing

Rashes or burns
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4.1.1 HazardCommunicationProgram

The purpose of a Hazard Communication or Employee Right-To-Know program is to ensure that
the hazards of all chemicals located at this field project site are cofirmunicated according to
29 CFR, Part 1926.59 (8 CCR, Section 5194) regulations to all TIFW personnel and
subcontractors. TIFW EHS Procedtxe 4-2 is the written hazard communication program. This
program requires: 

;.
c Container Labeling--Persorurel will ensure that all drums and containers are labeled

according to contents. These drums and containers will include those from
manufacturers and those produced on site by operations. All incoming and outgoing
labels will be checked for identify, hazard warning, and name and address of
responsible party.

o MSDSs--There will be an MSDS located on site for each hazardous chemical used or
known to be on site.

o Employee Information and Training-Training employees on chemical hazards is
accomplished through formal safety training conducted annually and informal safety
meetings. Project-specific chemical hazards are communicated to employees through
an initial site orientation meeting and during daily safety meetings held at field
projects.

4.2 ENVIRONMENTAL HAZARDS

The SHSS or a supervisor will discuss environmental hazards associated with each site at the

orientation meeting prior to startup of remediation activities. As stated earlier, most
environmental hazards are found base-wide and are a general concem to every project on the

HPS.

4.2.1 Weather and Heat Stress

With the possible combination of ambient factors such as high air temperature, a few days with
high relative humidify, low air movement, high radiant heat, and protective clothing, the
potential for heat stress is a concern. The potential exists for:

Heat rash

Heat cramps

Heat exhaustion

Heat stroke

The TtFW EHS Procedure
At 75 degrees Fahrenheit
procedures in the progmm.

4-6 describes the heat stress management and prevention program.
('F), ambient temperature, the supervisor on site initiates the
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Heat stroke, heat cramps, and heat exhaustion are covered in detail during the 4O-Hour

Occupationai Safety and Health Administration (OSHA) 29 CFR, Part 1910.120 (8 CCR,

Section 5192) pre-employment course. ln addition, this information is discussed during a safety

"tailgate" meeting before each workday where heat stress may be a factor. Workers are

encouraged to increase consumption of water and electrolyte-containing beverages such as

Gatorade during waxm weather. Water and electrolyte-containing beverages will be provided on

site and will be available for consumption during work breaks. i.

At a minimum, workers will break every 2 hours for 10 to 15 minute rest periods. In addition,

workers are encouraged to take rests whenever they feel any adverse effects, especially those

effects that may be heat-related. The frequency of breaks may need to be increased upon worker

recommendation or decision of the SHSS and a supervisor.

The EHS procedure also describes a cold stress program; however, due to the location of the

HPS, it is unlikely that there wiil be a need for this program.

Workers need to protect themselves from sunbum. Workers should wear clothing that protects

them from the sun or otherwise wear a sunscreen lotion with a skin protection factor of 15 or

greater. TIFW wiil provide sunscreen lotion to all workers. It is preferred to use a sunscreen

lotion that is resistant to sweating.

4.2.2 HearingConservationProgram

On projects where noise levels may exceed a time-weighted average (TWA) of 84 decibels,

A-scale (dBA), hearing protection will be made available to all exposed employees.

Additionally, sound level monitoring may be conducted on site. A11 TtFW personnel on project

sites have annual audiograms. Personnel with a standard threshold shift will be restricted from

high noise exposure or wiil be required to wear hearing protection at all times. TIFW EHS

Procedure 4-4, is a hearing conservation program in compliance with OSHA regulations

(29 CFR, Pafi 1910.95) (8 CCR, Sections 5095 through 5100).

4.2.3 Biological Hazards

Biological hazards may be encountered on site. Workers should anticipate the increased

likelihood of encountering these hazards, especially in and around buildings and in undeveloped

outdoor areas. Animal bites and insect stings can cause localized swelling, itching, and minor

pain that can be handled by first aid treatment. ln sensitized individuals, however, effects can be

more serious such as anaphylactic shock, which can lead to severe reactions in the circulatory,

respiratory, and central nervous system, and in some cases, even death. The SHSS will identify

personnel with a known reaction to bites and stings at the pre-job safety orientation meeting.

Personnel will not attempt to capture or feed any wild or semi-wild animals such as cats, rats or

ground squirrels due to the possibility of a bite or parasitic infestation.
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Poison oak causes discomfort, irritation, and inflammation of the skin. Personnel will
be warned to prevent contact with unknown plants. Protective clothing worn by site
personnel should reduce the probability of such exposure. Cleaning the skin
thoroughly with soap and water after contact will also, reduce risk of severe
symptoms.

Animal and bird droppings often contain mold, fungus, or bacteria that represent a
significant respiratory hazard including lung diseases and allergies. P.ersonnel will not
touch visual droppings and will wear gloves and Tyvek protective wear, at a
minimum, when going into normally limited access areas such as crawl spaces and
high ceilings that may have become refuges or nesting areas.

The hantavirus is sometimes transmitted by rodents found in the Southwestern United
States, and causes respiratory distress, sometimes with fatal consequences. Similarly
rats transmit the arenavirus. Transmission of the hantavirus or arenavirus occurs with
exposure to rodent droppings. Good hygiene practices such as washing hands and
face prior to eating and drinking will help to minimize the potential for exposure to
the hantavirus. While work is in progress, use of high-efficiency particulate air
(HEPA) filter cartridges and work practices that minimize generation of dust and
aerosols, will help protect employees. Avoiding areas where there are concentrations
of mouse droppings (hantavirus) or rat droppings (arenavirus), for example,
minimizes exposure to either virus. The virus can be inhaled in the dust from areas
where mice or rats have nested or left their droppings. Minimizing dust inhalation or
avoiding these areas will lessen the risks of exposure. Any work in such areas should
be done only with full Level C protection including, at a minimum, a HEPA
air-purifoing respirator. Thorough washing of hands and face after removing the PPE
will further minimize the potential for exposure.

Personnel must use extreme caution when walking through an area, around buildings,
and near objects such as drums and containers where a snake is likely to rest during
the daytime. If a snake is encountered, slowly and quietly back away from the snake
and inform all personnel of its location. Do not attempt to move or kill a snake as
certain snakes are protected under state and federal laws. In the event of snakebite, do
not try to move the affected individual. Wipe off the skin, as the venom will attack
intact skin. Do not suck out the venom. Do not cut open the wound. Do not apply ice
or ice packs. Do not use a toumiquet. Do not administer alcohol or medications. Call
for medical assistance.

4.2.4 Storm Protection

If a warning of gale-force winds is issued, take precautions to minimize danger to persons, and

protect the work and any nearby property. Precautions will include closing of all openings;

removing loose materials, tools and equipment from exposed locations; and removing or

securing scaffolding and other temporary work. Close al1 openings in the work site if storms of a

lesser intensity pose a threat to property. The SHSS will ascertain predicted daily weather

conditions by listening to daily weather forecasts on radio or television. If particularly ominous

weather conditions are predicted, the SHSS will monitor radio broadcasts regularly or through
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National Weather Service reports. Workers will not enter any excavations during a rainstorm.

The supervisor or SHSS will stop all work when wind speeds are 25 miles per hour or higher.

The supervisor and the SHSS will assess what work procedures can be safely performed when

wind conditions exceed 25 miles per hour. They will give consideration to fugitive dust and odor

emissions, the safety of equipment in high winds, and protection of workers from flying debris

and dust in windy conditions. No crane or boom work is permitted in winds at 25 miles per hour

or higher. (Certain crane manufacture$ may specify lower wind speed liniitations for safe

operations. The SHSS must ensure that operational limitations of these cranes are not exceeded.)

Projects near, in or on water will stop work and conditions will be evaluated before allowing

work to continue. The bay can become dangerous when there are high winds or high tides. The

project SHSS and superintendent will make a decision as to whether work can continue,

continue work with modifications, or work is stopped.

4.3 PHYSICAL HAZARDS

There are numerous physical hazards associated with a project, which if not identified and

addressed, could present accidents and personal injury to the workforce, as well as operational

problems. In order to minimize physical hazards, TIFW has developed standard safety protocols,

which will be followed at all times. Failure to follow safety protocols or continued negligence of

these policies will result in discipline of the employee. The TIFW Project Rules Handbook states

the health and safety project rules and guideiines. Some of these are described in this section and

in Section 10.0 of this plan. Any site-specific rules are stated in the SHSP. A11 TIFW personnel

will follow these requirements as specified here and in the Project Rules Handbook. Supervisors

will observe the general work practices of each worker and enforce safe procedures to minimize

physical hazards. Hard hats, safety glasses, and safety boots are required in atl areas of the

worksite, unless specifically exempted by the PESM, SHSS, or a supervisor.

4.3.1 Tripping, Slipping, and Falling Hazards

Supervisors will remind personnel and subcontractors daily to maintain sure footing on all

surfaces. The supervisor and/or the SHSS will inspect all work areas prior to the start of work to

look for hazards. Where engineering controls such as guardrails cannot be intalled or used,

personnel working 6 feet above any surface, including man lifts, are required to wear safety

hamesses and safety lanyards. The SHSS will inspect these before use. In order to minimize

tripping hazards caused by debris, job supplies, and equipment, personnel will remove this

material from the work areas daily and stockpile the materials and place equipment in storage

areas. The SHSS will enforce this "housekeeping" effort throughout the day. Workers will not

work near the edges of excavations without fall protection.
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4.3.2 Head and Back Injuries

At a minimum, workers will don hard hats, safety boots, and safefy glasses prior to performing

any site activities. This will prevent minor injuries caused by bumping one's head while working

around and under piping and other process-related structures or equipment. Personnel are

instructed in proper lifting techniques and will not lift heavy items without assistance per TIFW

EHS Procedure 3-1. Each worker will not lift more than 50 pounds. Objects heavier than

50 pounds require assistance from another person. Supervisors will use rriechanical lifting

equipment wheneverpossible to minimize worker exposure to lifting hazards.

4.3.3 Falling Objects

All items raised will be slowly lowered to the ground using a grapple and/or skip bucket.

No personnel will work under equipment at any time. Also, the SHSS will ensure that an

adequate area is ciear of personnel while the equipment is in operation. Dump truck drivers will

remain in their trucks while soil and debris is placed in their trucks, if their trucks are equipped

with a Falling Object Protective System (FOPS). If their trucks are not equipped with a FOPS,

the drivers will get out of their trucks and stand clear of the loading operation. Workers will not

work under other workers, who are on scaffolds or levels higher than them, unless those levels

have protection to prevent objects from falling on workers below.

4.3.4 Heavy Equipment and Traffic

The use of heavy equipment for debris removal, excavation, and lifting presents the greatest

potential for injury to personnel. In order to minimize these hazards, the PM and supervisor will

designate routes for mobilization through the HPS and establish specific traf{ic pattems. All

trucks and heavy equipment will have spotters for backing maneuvers. Only qualified personnel

will operate heavy equipment. Those crewmembers directly involved with spotting for the

operator are the only personnel allowed in the vicinity of the heavy equipment. All others will

remain a safe distance away from these operations. Personnel needing to approiich heavy

equipment while operating will observe the following protocols:

. Make eye contact with the operator (and spotter)

. Sigpal the operator to cease heavy equipment activity

o Approach the equipment and inform the operator of intentions

All TtFW personnel will follow all local traffic rules. Company vehicles will yield to all bikes

and pedestrians. Personnel working in areas subject to vehicular traffic (streets, parking lots, and

so forth) will wear orange safety vests. Flashing light or reflectorized barricades will be used for

all roads that are blocked due to equipment or excavation. Coordinate all traffic management

issues with the Remedial Project Manager (RPM) and HPS security.
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4.3.4.1 Site Pre-Inspection of Equipment

The projects will only use heavy equipment that is in safe working order. To maintain this

poiicy, the project supervisor(s), the SHSS, and the equipment operator will inspect all

equipment brought onto the project site for structural integrity, smooth operational performance,

and proper functioning of all critical safety devices in accordance with the manufacturer's

specifications and safety regulations. A competent person will inspect all equipment brought on

to the site and certiff that equipment has been inspected and is safe to operate.'There will be an

operator's manual for each heavy equipment and vehicle. A1l equipment not conforming to the

operational and safety requirements set forth during this inspection will not be put into service

until all necessary repairs are made to the satisfaction of the inspection group. A form for

documenting these inspections is included in Attachment2.

4.3.4.2 OperatorQualifications

Only qualified operators familiar with the equipment to be used will be permitted to operate.

Subcontractors will supply proof of their operator's capability and experience to operate the

equipment in a safe mailler. TIFW reserves the right to remove any operator from the project site

if there is a question or doubt concerning the operator's capabilities. There are specific training

requirements for industrial truck (forklift) operators and for crane operators. These requirements

are specified in the TtFW EHS procedures and the U.S. Army Corps of Engineers EM 385-1-1

Safety and Health Requirements Manual.

4.3.5 Electrical Hazards

In order to prevent accidents caused by electric shock, the project SHSS will inspect all electrical

connections on a daily basis. The SHSS will shut down and lock out any equipment that is found

to have frayed or loose connections until a qualified electrician is contacted and repairs are made'

The equipment will be de-energized and tested before any electrical work is done. All equipment

will be properiy grounded prior to and during all work. La addition, ground fault circuit

intemrpters (GFCIs) will be installed for each circuit between the power source and tool for all

outdoor use. [n the event that generators are used to supply power, these generators will contain

GFCIs.

Requirements for electrical safety include:

. A11 electrical wiring and equipment will be listed by a recognized testing laboratory.
In California, the usual recognized testing laboratories are Underwriters Laboratory,
Canadian Standards Association and Factory Mutual. There are six other recognized
laboratories that are rarely ever seen in the certification of electrical equipment.
Some equipment manufactured in foreign countries have other listing certifications.
Most foreign certifications are not recognized as meeting the standards in Califomia.
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Live parts of wiring and equipment will be guarded to protect all persons or objects
from harm. Uninsulated live wires must be placed at various heights and distances
from the ground and from buildings depending on the voltage carried by those lines.

Transformer banks and high-voltage equipment will be protected from unauthorized
access.

A qualified electrician will perform all work on electrical power supplies and lines.

Flexible cords (extension cords) will contain the number of conduiiors required for
service plus a ground wire. Cords will be rated for hard usage (S, SE, SEO, SO,
SOO, ST, STO, STOO). (Note, this rating is not required to be listed on the cord
itself, so check the wrapping or label that comes with the cord to assure that the cord
meets this requirement.) Flexible cords are not allowed to pass through doors,
windows, or be placed on the ground where they are subject to being run over by
vehicles. If flexible cords must pass through walls, the cords will be protected by
bushings or fittings.

Flexible cords must be inspected on each day of use. No spiices or fraying is allowed.

Flexible cords will not be secured with staples, hung from nails or suspended by pare
wire. (Plastic tie straps, commonly used today, are acceptable.)

All portable lamps must have bulbs protected by a substantial guard and attached to
the lamp holder handle.

All circuit breaker panels and electrical transfonners and supply equipment must be

labeled as to the voltage contained therein.

All circuit breaker panels must be labeled as to what each breaker controls.

A1l breaker panels and electrical panels must have a cover protecting any live
exposed wires.

At least a 30-inch clearance must be maintained on three sides of all circuit breaker
boxes, transformers, and electrical supply equipment so as to provide ready access to

the equipment in the event of an emergency. A 36-inch clearance is required
forhigher voltages, so to assure that adequate clearance is provided, TtFW requires a

36-inch clearance of all breaker boxes, and so forth.

Circuit breaker boxes that are locked or kept in locked rooms must have a key readily
available in the event of an emergency.

4.3.5.1 Portable Generators

Portable generators are used on many construction sites. Portable generators must meet the

requirements for grounding as specified in the National Electrical Code (NEC) National Fire

Protection Association 70. NEC 250-6 has certain exemptions for the grounding of portable and

vehicle-mounted generators. Refer to the code to EM 385-1-1, Section l1 for additional details.

Portable generators will be operated in open air only where there is sufficient ventilation as to

prevent accumulation of exhaust gases including carbon monoxide.
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4.3.5.2 Temporary Wiring

A qualified electrician will design temporary wiring. A qualified engineer will approve the

design. The system will be tested as required by EM 385-1-1, Section 11. Temporary lighting

will be protected by guards and will not be suspended by the wire. Exposed empty light sockets

and broken buibs are not permitted, Temporary lighting circuits will be separate from electrical

tool circuits. Circuits will be labeled as "LIGHTS ONLY" oT "TOOLS ONLY."

4.3.6 Control of Hazardous Energy (Lock-Out/Tag-Out)

TtFW EHS Procedure 6-4, I-ock-Out/Tag-Out, establishes the TIFW Control of Hazardous
Energy Program. This program applies to all TIFW operations, except as follows:

o Work on cord and plug connected electrical equipment where the plug is under the
control of the employee performing the work

o Hot tap operations

r Work involving minor changes and adjustments to equipment during routine
operations (such as small tooling adjustments)

Following are the steps to be followed in preparing for, applyrng, and releasing a machine or

piece of equipment from lock-out. These steps shall be completed, in order, using the

corresponding permit. While work is being performed under the lock-out, a copy of the

completed permit shall be posted at the equipment controls or work area as appropriate.

(The steps below and this section of this plan refer to sections.of the permit form.)

1. Complete the general information in Section A of the permit

2. Identify isolation points:

The first step required to isolate a piece of equipment is to identify the sources of

hazardous energy present. To identify the sources, the authorized employee shall
complete the following steps:

Survey the equipment and related schematics, blueprints, or as-builts, if

available, for hazardous energy sources

Identify the isolation points and device positions for controlling each source
ofhazardous energy

Identi$ the isolation method to be used on each source

The above information shall be documented in Section B of the Lock-out/Tag-out
Permit as each point is identified.
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3 .

4.

5 .

Notifications

Prior to applyng a lock-out, the auth oized employee shall notify affected
employees of the equipment to be locked out and sign Section C of the Lock-
out/Tag-out Permit on the "Notifier" line.

Equipment shutdown

Shut down the equipment or place into the desired configuration using normal
operating procedures. The authorized employee shall sign Section C of the Lock-
out/Tag-out Perrnit on the "shutdown by" line.

Equipment isolation

To apply a lock out to a piece of equipment, complete the following steps:

Place each energy isolation device into a position that will prevent the
transmission of hazardous energy.

The authorized employee shall lock out devices to each isolation point and
control the key for each lock at all times. Only one key is permitted per lock.

Complete Section D of the permit as each device is placed and sign the "Isolator"
line in Section C.

Notes:

Any lock-out device not containing an integral locking mechanism must be
used in conjunction with a keyed lock.

Any energy isolation point not capable of being locked out must be controlled
physically through such means as removal of handles and disconnecting.

6. Release of stored energy

After the equipment has been locked and tagged as required in Section D, all
remaining stored energy must be released. Methods for the release of stored
energy include, but are not limited to the following:

Discharge and grounding of capacitors

Bleeding pressure from vessels and lines

Releasing mechanical sources of energy to engage blocks

Stored energy has the potential to reaccumulate; therefore, verification of
isolation shall continue until work is complete. After releasing stored energy,
complete Section E of the permit.

Final Base-Wide Health and Salety Plan

Hwtes Point Shipyard
DCN: FWSD-RAC-04-1595

CTO No. 0072. Revision 0, 04/?3104

4-10



7. Lock-out/Tag-out verification

After completing the lock-out of the desired piece of equipment, the effectiveness
of the lock-out must be verified by the authorized employee by attempting to
operate the machine. After attempting to operate the machine, sign Section C of
the pennit on the "Verifier" line.

8. Performance of work i.

After veriffing and receiving the supervisor's approval signature, work may be
perfonned on the equipment, which was locked/tagged.

9. Lock-out/Tag-outremoval

After work has been completed, the following steps shall be followed to release
equipment from lock-ouVtag-out:

The area affected by the lock-out shall be inspected to ensure that releasing
the machine does not present ahazard to people and property.

Lock-out devices and tags shall be removed.

Isolation devices shall be returned to their operating positions.

The equipment will be started.

Affected employees shall be notified of the release.

Section F of the permit shall be completed as the equipment is retumed to
serylce.

4.3.6.1 Tag-Out

The use of tags without locks are prohibited, except in those cases where it is physically

impossible to attach a locking device to an isolation point. When it is necessary to use tags

without locks, the following shall be completed:

o The isolation point shall be placed in the correct position to prevent the flow of
energy.

o The device shall be physically disconnected.

o A tag shall be placed on the disconnected device.

. Employees shall be warned not to tamper with the tag or isolation point.

4.3.6.2 Equipment-SpecificLock-out/Tag-outProcedures

As TtFW does not normally perform lock-outs of machinery on a repetitive basis the lock-

out/tag-out permit contained in Attachment A is designed for initial and one-of-a-kind lock-outs.

Should it become necessary to repetitively lock out the same piece of equipment, specific
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procedures and permits for the equipment shall be developed. Information contained in the
equipment-specific procedure and permit should be the s:rme as the information in the
Attachment A permit. The procedures shall be generated by trained and knowledgeable project
personnel and be reviewed and approved by the PESM. Equipment-specific procedures are not
required when all of the following conditions are present:

o The machine has no'potential for stored energy or the reaccumulatiop of energy after
shutdown.

. The equipment has a single, readilyidentifiable, and isolated sowce of energy.

o Isolation and lock out of the source will completely de-energize and deactivate the
equipment.

o The machine is locked out and isolated from that energy source during servicing and
maintenance.

r I single lock-out device wiil achieve a locked-out condition.

. The servicing or maintenance does not create ahazard to other employees.

4.3.6.3 Shift Changes

If it is necessary to maintain the status of a locked out machine or device past the end of the shift
when the lock-out was initially installed, the following procedures shall be adhered to:

o The incoming authorized employee shall place their lock on the lock-out point and I

complete a new permit.

o The outgoing employees shall remove their lock(s) after the new lock(s) are applied.

o If multiple shifts are not used, the initial locks may be left in place until the following
day or until the equipment is released from lock-out/tag-out.

o The new shift supervisor shall sign the permit before work is begun on the new shift.
The last supervisor whose name is on the lock-out/tag-out permit is responsible for all
activities related to the work activitv.

4.3.6.4 Failure to Clear Locks

If a person should fail to clear a lock-out and their lock remains in place, the supervisor will
attempt to contact the person who applied the lock and resolve the issue.

If the person cannot be contacted, the supervisor will investigate the situation and determine if
removal of the lock will create a hazard in the work zone. If there is no hazard present, the
supervisor will then verify that the work zone is clear, and blocking devices have been removed,
and the system has been restored to the normal configuration. The supervisor will then cut the
lock off and restore energy to the system.
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A written incident and investigation report per TtFW EHS Procedure 1-7, Incident Reporting and

Investigating, shall be prepared by the supervisor stating the reason for cutting the lock, why the

lock was not removed, and the procedure used to ensure the safety of personnel in the area. The

individual whose lock was cut off must be notified immediately.

4.3.6.5 Subcontractors

The supervisor shall be familiar with the nature of any subcontactor work bn site that may

involve hazardous energy and assure that they follow work practices. that are at least as strict as

this procedure. For any lock-ouVtag-out requirements, the supervisor shall review and approve

all subcontractor work set up, apply his locks to the scheme, and sign the appropriate lock-

ouVtag-out procedure checklist.

4.3.6.6 Periodiclnspections

Periodic inspections pursuant to EHS 3-3, Inspections, shall be completed during the monthly

inspections by the SHSS, PESM or other qualified personnel to ensure that the lock-out/tag-out

program is being effectively implemented. At a minimum, the following shall be done:

Existing lock-outs will be reviewed for effectiveness.

Permits for each existing lock-out shall be reviewed for adequacy.

Incident reports and past permits shall be reviewed to determine if deficiencies in the

program exist.

Corrections to the system will be made as warranted.

Results will be logged in the health and safety logbook.

Training

Following are the training requirements for various personnel involved with or affected by lock-

out/tag-out.

o Authorized employees shall receive training in the following prior to being allowed to

use lock-out/tag-out procedures :

Recognition of hazardous energy sources

Tlpes and magnitudes of energies available at the site

Methods and means needed for energy isolation and control

The requirements of this procedure and29 CFR 1910.147
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Affected employees shall be instructed in the following:

Purpose of the lock-ouVtag-out program

Use and requirements of this procedure and29 CFR 1910.147

Prohibitions of restarting or tampering with equipment that has been locked
out

Prohibitions of tampering with locks and tags installed on equipment

Persorurel not employed by TIFW shall be briefed in the requirements of this program during
site-specific orientations, when applicable. Training records shall be maintained in accordance
with TtFW EHS Procedure 1-9, Recordkeeping.

4.3.7 Confined Space Entry

A confined space is any enclosed area having a limited means of egress where ventilation is not
adequate to remove a toxic or flammable atmosphere or oxygen deficiency, which may exist.
Examples of confined spaces include, but are not limited to, the following: tanks; boilers;
vessels; bins; manholes; tunnels; pipelines; underground utilify vaults; or any open top space
more than 4 feet in depth such as pits, tubes, trenches, or vessels.

TtFW EHS Procedure 6-1 outlines procedures in detail. No confined space entry is allowed per
this plan. Prior to the start and during the conduct of each CTO, the PESM, the SHSS and the
project supervisor(s) will identify confined spaces or confined spaces created by the nature of the
work. The SHSS will identify these confined spaces and will not allow entry into these spaces.
If a confined space entry is part of the planned activities for a task within a SHSP, the SHSP will
detail the confined space entry procedure and requirements. If a confined space requires entry,
after an SHSP has been approved but was not part of the original SHSP, the SHSP will be
modified and approved per the amendment procedure described in this Base-Wide Plan.

4.3.8 Fire and Explosion Hazards

Atmospheric testing with a combustible gas indicator must be performed to determine the
potential for a flammable atmosphere. A hot work permit must be issued to control the presence
of equipment or operations producing open flames or sparks. Hot work permits and procedures
are found in TtFW EHS Procedure 6-5. Permits are issued by the SHSS. The SHSS must also
obtain a hot work permit from the HPS Federal Fire Department. The SHSS must establish a fire
prevention and protection program by ensuring that flammable materials are properly stored and
that safe work procedures and rules are followed. Smoking is not permitted anylvhere on a
project site, except in,designated areas.
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4.3.9 Drilling

Any drilling will be performed in accordance with EM 385-1-1, 16.M. A survey of the job site

to identifu overhead electrical hazards, potential ground hazards, and underground utilities must

be performed before placement of the drilling equipment. MSDSs for drilling fluids must be

provided to the SHSS before the start of work. Supervisors will ensure that a call has been made

to Underground Service Alert (Dig AleO and that drawings and maps from public works are

reviewed to veriff that there are no underground utilities that will be disturbed by the drilling

operation.

4.3.g.1 Housekeeping

The drilling safety supervisor shall understand and fulfiIl the responsibility for proper

maintenance and good "housekeeping" on and around the drill rig. These requirements include,

but are not limited to:

Provide suitable storage locations for all tools, materials, and supplies so that tools,

materials, and supplies can be conveniently and safely handled without hitting or

falling on a member of the drill crew or a visitor.

Avoid storing or transporting tools, materials or supplies within or on the mast
(derrick) of the drill rig.

Neatly stack pipe, drill rods, casing augers, and similar drilling tools on racks or sills

to prevent spreading, rolling or sliding.

Place penetration or other driving hammers at a safe location on the ground or secure

them to prevent movement when not in use.

Keep work arezts, platforms, walkways, scaffolding, and other access ways free of

materials, debris, and obstructions and substances such as ice, grease or oil that could

cause a surface to become slick or otherwise hazardous.

Keep all controls, control linkages, warning and operation lights, and lenses free of

oil, grease and/or ice.

Do not store gasoline in any portable container other than a non-sparking, approved

container with a flame arrestor in the fill spout and having the word "gasoline" easily

visible. Ahazard, communication label shall also be placed on all gasoline cans. (See

TIFW EHS 4-2, Hazard Communications, and TtFW EHS 3-7, Hazardous Material

Storage and Transportation.)

4.3.9.2 Maintenance

Proper maintenance will make drilling operations safer. Maintenance should be perfonned

safely. These requirements include, but are not limited to:
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Keep drill rigs and associated equipment in good condition.

Wear safety glasses when performing maintenance on a drill rig or on drilling tools.

Shut down the drill rig engine to make repairs or adjustments to a drill rig or to
lubricate fittings (except repairs or adjustments that can only be made with the engine
running). Take precautions to prevent accidental starting of an engine during
maintenance by locking, removing or tagging the ignition key (see TIFW EHS 6-4
Lock-out/Tag-out Procedure).

Always block the wheels or lower the leveling jacks or both and set handbrakes
before working under a drill rig.

When possible and appropriate, release all pressure on the hydraulic systems, the
drilling fluid system and the air pressure systems of the drill rig prior to performing
maintenance. In other words, reduce the drill rig and operating systems to a "zero
energy state" before performing maintenance. Use extreme caution when opening
drain plugs and radiator caps and other pressurized plugs and caps.

Do not touch an engine or the exhaust system of an engine following its operation
until the engine and exhaust system have had adequate time to cool.

Never weld or cut on or near a fuel tank.

Do not use gasoline or other volatile or flammable liquids as a cleaning agent on or
around a drill rig.

Follow the manufacturer's recommendations for applying the proper quantity and
quality of lubricants, hydraulic oils andlor coolants.

Replace all caps, filler plugs, protective guards or panels and high pressure hose
clamps and chains or cables that have been removed for maintenance before retuming
the drill rig to service.

o Check each deadman (emergency shut-off switch daily. (Every drill rig must be
equipped with two kill switches- one for the operator and one for the helper) Ensure
that its location is known to all drill rig crew personnel.

o The client recommends the use of a cage around all rotating augers.

4.3.9.3 Hand Tools

There are almost an infinite number of hand tools that can be used on or around a drill rig and in

repair shops and more than an equal number of instructions for proper use. "Use the tool for its

intended purpose" is the most important rule. The following are a few specific and some general

suggestions, which apply to safe use of hand tools that are often used on and around drill rigs.

. When a tool becomes damaged, either repair it before using it again or discard it.

. When using a hammer, wear safety glasses and require all others around you to wear
safety glasses.
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When using a chisel, wear safety glasses and require all others around you to wear

safety giasses.

Keep all tools cleaned and neatly stored when not in use.

Use wrenches on nuts - do not use pliers on nuts.

Use screwdrivers with blades that fit the screw slot.

When using a wrench on a tight nut - first use some penetrating oil, use the largest

wrench available that fits the nut, when possible pull on the wrench handle rather than

pushing, and apply force to the wrench with both hands when possible and with both-Get 
frrmly ptaiea. Don't push or pull with one or both feet on the drill rig or the side

of a mud pit ot some other blocking-off device. Always assume that you may lose

your footing - check the place where you may fall for sharp objects.

Keep all pipe wrenches clean and in good repair. The jaws of pipe wrenches should

be wire brushed frequently to prevent an accumulation of dirt and grease, which

would otherwise build up and cause wrenches to slip.

Never use pipe wrenches in place of a rod-holding device.

Replace hook and heel jaws when they become visibly worn.

When breaking tool joints on the ground or on a drilling platform, position your

hands so that your fingers will not be smashed between the wrench handle and the

ground or the piatform, should the wrench slip or the joint suddenly let go-

4.3.9.4 Clearing the Work Area

Prior to drilling, perform adequate site clearing and leveling to accommodate the drill rig and

supplies and provide a safe working area. Drilling shall not be commenced when tree limbs,

unstabie ground or site obstructions cause unsafe tool handling conditions.

4.3.9.5 Startup

o lnstruct all visitors to "stand clear" of the drill rig immediately prior to and during
starting of any engine.

Make sure all gear boxes are in neutral, all hoist levers are disengaged, al1 hydraulic

levers are in the correct non-actuating positions, and the cathead rope is not on the

cathead before starting a drill rig engine.

Start all engines accordingto the manufacturer's manual.

4.3.9.6 Safety During Drilling Operations

o Safety requires the attention and cooperation of every worker and site visitor.

o Do not drive the drill rig from hole to hole with the mast (derrick) in the raised

posit ion.
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Before raising the mast (derrick), look up to check for overhead obstructions. Ensure
that slide hammer is secured and that no person places their hands or any part of their
body on, in or near any moving parts.

Maintain a minimum l5-foot clearance from all overhead electric lines. See U.S.
Army Corps of Engineers, EM 385-1-1, Section 11.8 for additional guidance on
operations adjacent to overhead lines.

Before raising the mast (derrick), all drill rig personnel (with the;exception of the
operator) and visitors shall be cleared from the areas immediately to the rear and the
sides of the mast. All drill rig personnel and visitors shall be informed that the mast
is being raised prior to raising it.

Before the mast (derrick) of a drill rig is raised and drilling is commenced, the drill
rig must first be leveled and stabilized with leveling jacks and./or solid cribbing. The
drill rig shall be re-leveied if it settles after initial setup. lnwer the mast (derrick)
only when the leveling jacks are down, and do not raise the leveling jack pads until
the mast (derrick) is lowered completely.

Before starting drilling operations, secure. and/or lock the mast (derrick) if required
according to the drill manufacturer's recommendations.

The operator of a drill rig shall only operate a drill rig from the position of the
controls. If the operator of the drill rig must leave the area of the controls, the
operator shall shift the transmission controlling the rotary drive into neutrai and place
the feed control lever in neutral. The operator shall shut down the drill engine before
leaving the vicinity of the drill rig.

Throwing or dropping tools sha1l not be permitted. A11 tools shall be carefully passed
by hand between personnel or a hoist line shall be used.

Do not consume alcoholic beverages or other depressants or chemical stimulants prior
to starting work on a drill rig or while on the job.

When encountering a "hot spot" during drilling operations involving volatiles, vacate
the immediate area and allow the borehole to vent. Resume work after monitoring
instruments indicate an atmosphere in compliance with the site-specific EHS Plan.

If it is necessary to drill within an enclosed area, make certain that exhaust gases are
vented out of the area. Exhaust gases can be toxic and some cannot be detected by
smell.

Clean mud and grease from your boots before mounting a drill platform and use hand
holds and railings. Watch for slippery ground when dismounting from the platform.

During freezing weather, do not touch any metal parts of the drill rig with exposed
flesh. Freezing of moist skin to metal can occur almost instantaneously.

All air and water lines and pumps should be drained when not in use if freezing
weather is expected.

A11 unattended boreholes must be adequately covered or otherwise protected to
prevent drill rig personnel, site visitors or animals from stepping or falling into the
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hole. All open boreholes shall be covered, protected or backfilled adequately and

according to local or state regulations upon completion of the drilling project.

"Horsing around" within the vicinity. of the drill rig and tool and supply storage areas
is not allowed, even when the drill rig is shut down.

When using a ladder on a drill rig, face the ladder and grasp either the side rails or the
mngs with both hands while ascending or descending. Do not attempt to use one or
both hands to carry a tool while on a ladder. Use a hoist line and a tool "bucket" or a
safety hook to raise or lower hand tools.

Use elevated derrick platforms with the following precautions:

When working on a derrick platform, use a safety harness and a lifeline. The
safety harness shall be at least 4 inches (100 millimeters) wide and shall fit
snugly but comfortably. The lifeline, when attached to the derrick, shall be
less than 6 feet (2 meters) long. The safety harness and lifeline shall be strong
enough to withstand the dynamic force of a 250-pound (1i5 kilograms)
weight (contained within the belt) falling 6 feet (2 meters).

When climbing to a derrick platform that is higher than 20 feet (6 meters), use
a safety-climbing device.

When a rig worker is on a derrick platform, fasten the lifeline to the derrick
just above the derrick platform and to a structural member that is not attached
to the platform or to other lines or cables supporting the platform.

When a rig worker first arrives at a derrick platform, inspect the platform for
broken members, loose connections, and loose tools or other loose materials.

Attach tools securely to the platform with safety lines. Do not attach a tool to

a line attached to your waist or any other part of your body.

When you are working on a derrick platform, do not guide drill rods or pipe

into racks or other supports by taking hold of a moving hoist line or a

traveling block.

structural members of the derrick.

A derrick platform over 4 feet (1.2 meters) above ground surface shall be

equipped with toe boards and safety railings that are in good condition.

Workers on the ground or the drilling floor shall avoid working under rig
workers on elevated platforms, whenever possible.

Terminate drilling operations during an electrical storm and move the entire crew

away from the drill rig

o Do not wear loose clothing, jewelry, watches, or rings around operating drill rigs.
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4.3.9.7 Safe Use of Wire Line Hoists, Wire Rope and Hoisting Hardware

The use of wire line hoists, wire rope and hoisting hardware shall be as stipulated by
29 CFR 1910,29 CFR 1926, and the American kon Steel Institute VI/ire Rope Users
Manual (American kon and Steel Institute, 1993).

Visually inspect all wire ropes and fittings during use and thoroughly inspect them at
least once a week for: abrasion, broken wires, wear, reduction in rope diameter,
reduction in wire diameter, fatigae, corrosion, damage from heat, iinproper reeving
jamming, crushing, bird caging, kinking, core protrusion and damage to lifting
hardware. Replace wire ropes when inspection indicates excessive damage according
to the Wire Rope Users Manual (American kon and Steel Institute, 1993).
Thoroughly inspect all wire ropes that have not been used for a period of a month or
more before returning them to service.

End fittings and connections consist of spliced eyes and various manufactured
devices. Install all manufactured end fittings and connections according to the
manufacturer's instructions and follow the manufacturer's load specifications.

If a ball-bearing-t1pe hoisting swivel is used to hoist drill rods, inspect and lubricate
the swivel daily to assure that the swivel freely rotates under load.

If a rod slipping device is used to hoist drill rods, do not drill through or rotate drill
rods through the slipping device, do not hoist more than 1 foot (0.3 meters) of the
drill rod column above the top of the mast (derrick), do not hoist a rod column with
loose tool joints and do not make up, tighten or loosen tool joints while the rod
column is being supported by a rod slipping device.' If drill rods should slip back into
the borehole, do not attempt to break the fall of the rods with your hands or by
tensioning the slipping device.

Most sheaves on exploration drill rigs are stationary with a single part line. Never
increase the number of parts of line without first consulting the manufacturer of the
drill rig.

Wire ropes must be properly matched with each sheave - if the rope is too large, the
sheave will pinch the wire rope - if the rope is too small, it will groove the sheave.
Once the sheave is grooved, it will severely pinch and damage larger sized wire
ropes.

The following procedures and precautions must be understood and implemented for
safe use of wire ropes and rigging hardware:

Use tool-handling hoists only for vertical lifting of tools (except when angle
hole drilling). Do not use tool-handling hoists to pull objects away from the
drill rig; however, drills may be moved using the main hoist if the wire rope is
spooled through proper sheaves according to the manufacturer's
recommendations.

When stuck tools or similar loads cannot be raised with a hoist, disconnect the
hoist line and connect the stuck tools directly to the feed mechanism of the
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drill. Do not use hydraulic leveling jacks for added pull to the hoist line or the
feed mechanism of the drill.

When attempting to pull out a mired down vehicle or drill rig carrier, only use
a winch on the front or rear of the vehicle and stay as far away as possibie
from the wire rope. Do not attempt to use tool hoists to pull out a mired down
vehicle or drill rig carrier.

Minimize shock loading of a wire rope - apply loads smoothly and steadily.

Avoid sudden loading in cold weather.

Never use frozen ropes.

Protect wire rope from sharp comers or edges.

Replace faulty guides and rollers.

Replace damaged safety latches on safety hooks before using.

Know the safe working load of the equipment and tackle being used. Never
exceed this limit.

Inspect and test clutches and brakes of hoists periodically.

Know and do not exceed the rated capacity of hooks, rings, links, swivels,
shackles, and other lifting aids.

Always wear gloves when handling wire ropes.

Do not guide wire rope on hoist drums with your hands.

Following the installation of a new wire rope, first lift a light load to allow the
wire rope to adjust.

Never carry out any hoisting operations when the weather conditions are such
that hazards to personnel, the public, or property are created.

Never leave a load suspended in the air when the hoist is unattended.

Keep your hands away from hoists, wire rope, hoisting hooks, sheaves and
pinch points as slack is being taken up and when the load is being hoisted.

Never hoist the load over the head, body or feet of any personnel.

Never use a hoist line to "ride" up the mast (derrick) of a drill rig.

Replacement wire ropes should conform to the drill rig manufacturer's
specifications.

4.3.9.8 Safe Use of Cathead and Rope Hoists

The following safety procedures shall be employed when using a cathead hoist:

. Keep the cathead clean and free of rust and oil and./or grease. Clean the cathead with
a wire brush if it becomes rusty.

r Check the cathead periodically, when the engine is not running, for rope wear
grooves. Replace the cathead if a rope groove forms to a depth greater than 1/8 inch
(3 millimeter).
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Always use a clean, dry, sound rope. A wet or oily rope may "gab" the cathead and
cause driil tools or other items to be rapidly hoisted to the top of the mast.

Should the rope "grab" the cathead or otherwise become tangled in the drum, release
the rope and sound an appropriate alarm for all personnel to rapidly back away and
stay clear. The operator shall also back away and stay clear. If the rope "grabs" the
cathead, and tools are hoisted to the sheaves at the top of the mast, the rope will often
break, releasing the tools. If the rope does not break, stay clear of .the drill rig until
the operator cautiously returns to turn off the drill rig engine and apfiopriate action is
taken to release the tools. The operator shall keep careful watch on the suspended
tools and shall quickly back away after turning off the engine.

The rope shall always be protected from contact with all chemicals. Chemicals can
cause deterioration of the rope that may not be visibly detectable.

Never wrap the rope from the cathead (or any other rope, wire rope or cable on the
drill rig) around a hand, wrist, arm, foot, ankle, leg or any other part of your body.

Always maintain a minimum of 18 inches of clearance between the operating hand
and the cathead drum when driving samplers, casing or other tools with the cathead
and rope methods. Be aware that the rope advances toward the cathead with each
hammer blow as the sampler or other drilling tool advances into the ground.

Never operate a cathead (or perform any other task around a drill rig) with loose
unbuttoned or otherwise unfastened clothing or when wearing gloves with large cuffs
or loose straps or lacings.

Do not use a rope that is any longer than necessary. A rope that is too long can form
a ground loop or otherwise become entangled with the operator's legs.

Do not use more rope wraps than are required to hoist a load.

Do not leave a cathead unattended with the rope wrapped on the drum.

Position all other hoist lines to prevent contact with the operating cathead rope.

When using the cathead and rope for driving or back-driving, make sure that all
threaded connections are tight and stay as far away as possible from the hammer
impact point.

The cathead operator must be able to operate the cathead standing on a level surface
with good, firm footing conditions without distraction or disturbance.

4.3.9.9 Safe Use of Augers

The following general procedures shall be used when starting a boring with a continuous flight

or hollow-stem augers:

o Prepare to start an auger boring with the drill rig level, the clutch or hydraulic rotation
control disengaged, the transmission in low gear and the engine running at low RPM.
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4.3.9.10

a

Apply an adequate amount of down pressure prior to rotation to seat the auger head

below the ground surface.

Look at the auger head while slowly engaging the clutch or rotation control and

starting rotation. Stay clear of the auger.

Slowly rotate the auger and auger head while continuing to apply down pressure.

Keep one hand on the clutch or the rotation control at all times until the auger has

penetrated about 1 foot or more below ground surface. i''

If the auger head slides out of alignment, disengage the clutch or hydraulic rotation

conbol and repeat the hole starting process.

An auger gurde can facilitate the starting of a straight hole througlr hard ground or

pavement.

The operator and tool handler shall establish a system of responsibility for the various

activities required for auger drilling, such as connecting and disconnecting auger

sections, and inserting and removing the auger fork. The operator must assure that

the tool handler is well away from the auger column and that the auger fork is

removed before starting rotation.

Only use the manutacturer's recommended method of securing the auger to the power

.orriling. Do not touch the coupling or the auger with your hands, a wrench or any

other tools during rotation.

Whenever possible, use tool hoists to handle auger sections.

Never place hands or fingers under the bottom of an auger section when hoisting the

auger over other auger sections or other hard surfaces such as the drill rig platform.

Never allow feet to get under the auger section that is being hoisted.

When rotating augers, stay clear of the rotating auger and other rotating components

of the dri[ rig. Never reach behind or around a rotating auger for any reason

whatsoever-

Use a long-handled shovel to move auger cuttings away from the auger. Never use

your hands or feet to move cuttings away from the auger'

Do not attempt to remove earth from rotating augers. Augers should be cleaned only

when the drill rig is in neutral and the augers are stopped from rotating.

Safety During Rotary and Core Drilling

Rotary drilling tools shall be safety checked prior to drilling:

Lubricate and check water swivels and hoisting plugs for "frozen" bearings

before use. Use only approved lubrication fluids.

check drill rod chuck jaws periodically and replace when necessary.

Check the capacities of hoists and sheaves against the anticipated weight to

the drill rod string plus other expected hoisting loads.
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Special precautions for safe rotary or core drilling involve chucking,
hoisting, and lowering of drill rods:

break,

Only the operator of the drill rig shall brake or set a manual chuck so that
rotation of the chuck will not occur prior to removing the wrench from the

Jornt

chuck.

Do not brake drill rods
jaws.

during lowering into the hole with drill rod chuck
; .

Do not hold or lower drill rods into the hole with pipe wrenches.

If a string of drill rods are accidentally or inadvertently released into the hole,
do not attempt to grab the falling rods with your hands or a wrench.

In the event of a plugged bit or other circulation blockage, relieve or bleed
down the high pressure in the piping and hose between the pump and the
obstruction before breaking the first tool joint.

When drill rods are hoisted from the hole, they shall be cleaned for safe
handling with a rubber or other suitable rod wiper. Do not use your hands to
clean drilling fluids from drill rods.

If work must progress over a portable drilling fluid (mud) pit, do not attempt
to stand on narrow sides or cross members. The mud pit shall be equipped
with rough surfaced, fitted cover panels of adequate strength to hold drill rig
personnel.

Do not lean unsecured drill rods against the mast. Either provide some
method of securing the upper ends of the drill rod sections for safe vertical
storage orlay the rods down.

4.3.9.11 Engines and Pumps

The following engine and pump stop devices are as follows:

. For an intemal-combustion engine: an ignition or grounding switch

o For a diesel engine: a quick-closing valve or equivalent device which will shut off the
air to the air-intake manifold of the engine and prevent entry of gas-laden air, or a
means of releasing the engine compression, which will not produce an open flame or
spark

o For an electric motor: a suitable switch in the motor circuit, or a switch or stop button
in the control circuit, approved for the location in which it is installed

Mud pumps shall be equipped with a pressure-relieving device set to release within the limits of

the safe working pressure of the pump. Such devices include direct spring-loaded safety valves,

shear-pin safety valves, and rupture disks. There shall be no valve between the pump and its

pressure-relieving device. The point of discharge from a pressure-relieving device shall be

located where employees are not endangered by the discharge of fluids. Each pump shall be
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equipped with bleeder valves. All personnel involved in the operation of the rig shall know the

exact location ofeach stop device.

4.3.9.12 Safety During Travel

The individual who transports a drill rig on and off a drilling site shall:

e Be properly licensed and shall only operate the vehicle according to federal, state, and
local regulations.

o Know the kaveling height (overhead clearance), width, length and weight of the drill
rig with carrier and know the highway and bridge load, width and overhead limits,
making sure that these limits are not exceeded and allowing an adequate margin of
safety.

o Never move a drill rig, unless the vehicle brakes are in sound working order.

o Allow for mast overhang when cornering or approaching other vehicles or structues.

o Be aware that the canopies of service stations and motels are often too low for a driil
rig mast to clear with the mast in the travel position.

o Watch for low hanging electrical lines, particularly at the entrances to drilling sites or
restaurants, motels or other commercial sites.

o Never travel on a street, road, highway with the mast (derrick) of the drill rig in the
raised or partially raised position. Never travel with the mast raised at any job site,
unless the path of travel is short and there are no overhead obstructions of nearby
power lines.

o Remove all ignition keys when a drill rig is left unattended.

4.3.9.13 Off-Road Movement

The following safety precautions relating to off-road movement shall be followed:

o Before moving a drill rig, first walk the route of travel, inspecting for depressions,
stumps, gullies, ruts, and similar obstacles.

o Always check the brakes of a drill rig carrier before traveling, particularly on rough,
uneven or hilly ground.

o Check the complete drive train of a carrier at least weekly for loose or damaged bolts,
nuts, studs, shafts, and mountings.

. Discharge all passengers before moving a drill rig on rough or hilly terrain.

o Engage the front axle (for 4 x 4 and 6 x 6 vehicles or carriers) when traveling off
highway on hilly terrain.

o Use caution when traveling a side-hill. Conservatively evaluate side-hill capability of
drill rigs, because the arbitrary addition of drilling tools may raise the center of
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gravity. When possible, travel directly uphill or downhill. Increase tire pressures
before traveling in hilly terrain (do not exceed rated tire pressure).

Attempt to cross obstacles such as small logs and small erosion channels or ditches
squarely, not at an angle.

Use the assistance of someone on
clearance is close.

After the drill rig has been moved
and block wheels.

Never travel off-road with the mast
raised position.

the ground as a guide when lateral or overhead

to a new drilling site, set all brikes andor locks

(derrick) of the drill rig in the raised or partially

4.3.9.14 Tires, Batteries, and Fuel

Tires on the driil rig must be checked daily for safety and during extended travel for loss of air

and they must be maintained and/or repaired in a safe manner. If tires are deflated to reduce

ground pressure for movement on soft ground, the tires should be reinflated to normal pressures

before movement on firm or hilly ground or on streets, roads, and highways. Under-inflated tires

are not as stable on firm ground as properly inflated tires. Air pressures shall be maintained for

travel on streets, roads, and highways according to the manufacturer's recommendations. During

air pressure checks, inspect for:

Missing or loose wheel lugs

Objects wedged between dual tires or embedded in the tire casing

Damaged or poorly fitting rims or rim flanges

Abnormal or uneven wear and cuts, breaks or tears in the casing

The repair of truck and off-highway tires shall only be made with required special tools

following the recommendations of a tire manufacturer's repair manual. If they are split rim tires,

repairs shall be performed using an appropriate tire cage device.

Batteries contain strong acid. Use the following precautions when servicing batteries:

o Batteries shall only be serviced in a ventilated area while wearing safety glasses.

o When a battery is removed from a vehicle or service unit, disconnect the battery
ground clamp first.

o When installing a battery, connect the battery ground clamp last.

o When charging a battery with a battery charger, turn off the power source to the
battery before either connecting or disconnecting charger leads to the battery posts.
Loosen cell caps prior to charging to permit the escape of gas.

Final Base-Wide Health and Safety Plan

Hut€rs Point ShiPyard
DCN: FWSD-RAC44-1595

CTO No. 0072, Revision 0, 04/23104

4-26



o Spilied battery acid can burn your skin and damage your eyes. Spilled battery acid

shall be immediately flushed off your skin with lots of water. Should battery acid get

into someone's eyes, flush immediately with large amounts of water and see a

medical physician at once.

. To avoid battery explosions, keep the celis filled with electrolyte, use a flashlight (not

an open flame) to check electrolyte levels, and avoid creating sparks around the

battery by shorting across a battery terminal. Keep lighted smoking materials and

flames away from batteries.

The following special precautions must be taken for handling fuel and refueling the drill rig or

carrier:

. Only use the type and quality of fuel recommended by the engine manufacturer.

o Refuel in a weil-ventilated area.

o Do not filIfuel tarrks while the engine is running. Tum off all electrical switches.

. Do not spill fuel on hot surfaces. Clean any spillage before starting an engine.

. Wipe up spilled fuel with cotton rags or cloths - do not use wool or metallic cloth.

o Keep open lights, lighted smoking materials, and flames or sparking equipment well

away from the fueling area.

o Turn off heaters in carrier cabs when refueling the carrier or the drill rig.

o To allow for expansion of the fuel during temperature changes, do not fill portable

fuel containers completelY full.

. Keep the fuel nozzle in contact with the tank being filled to prevent static sparks from

igniting the fuel.

o Do not transport portable fuel containers in the vehicle or carrier cab with personnel.

o Fuel containers and hoses shall remain in contact with a metal surface during travel to

prevent the buildup of static charge.

4.3.9.15 Drill Rig Utilization and Alterations

Do not attempt to exceed manufacturer's ratings of speed, force, torque, pressure, flow, and so

forth. Only use the drill rig and tools for the purposes which they are intended and designed.

Alterations to a drill rig or drilling tools shall only be made by qualified personnel and only after

consultation with the manufacturer.

4.3.10 OverheadElectr icalHazards

Overhead power lines may present ahazard to equipment and personnel. To prevent equipment

contact with power lines and to prevent arcing, adequate clearance must be maintained. For lines
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rated 50 kilovolt (kV) or below, the minimum clearance between the lines and any part of the

crane or load will be 10 feet. For lines rated more than 50 kV, the minimum clearance between

the lines and any part of the crane or load will be 10 feet plus 0.4 inch for each kV more than

50 kV. TIFW requires a minimum clearance of 15 feet.

4.3.11 ExcavationSafety

Any excavation or trenching operation that is 4 feet or more in depth willtbe performed in

accordance with EM 385-1-l and TIFW EHS Procedure 6-3. A TIFW excavation permit must be

completed by a competent person before excavation contmences and at least each day thereafter.

This permit requires daily inspections of the operation and adjacent areas. Specific situations

addressed in these inspections are possible cave-ins, indications of failure of protective systems

(benching, sloping, or shoring), hazardous atrnospheres, and other hazardous conditions. If the

competent person finds evidence of any of these situations, exposed employees will be removed

from the hazardous area until the necessary precautions have been taken to ensure their safety.

ln addition to the excavation permit, for work in California, a CaI-OSHA Activity Notification

Form for Holders of Annual Excavation Permits must be filed with CaI-OSHA for any

excavation 5 feet or greater in depth into which workers will enter. TIFW has an annual

permit for excavations in the state of California. Also, Underground Service Alert (Dig Alert),

800-642-2444, must be notified before any excavation work begins regardless of depth.

Exploratory techniques, such as "pot-holing" will be performed to ensure that any excavation

near utilities can be performed safely. Dust suppression measures may include the use of a

compound, which will make the soil less likely to dust or use water. However, work procedures

as soil is moved and especially as it is lifted and loaded must be performed in such a way to

minimize the generation of dust. For example, loaders dumping soil into a dump truck or a

stockpile may have to lower the bucket as close as possible to the truck or stockpile before

dumping to reduce the drop height of the soil and, thereby, reduce the amount of dust generated.

The following provides general requirements governing activities in and around excavations and

trenches, as well as the requirements for the selection and use of protective systems.

. Surfaces surrounding open trenches and excavations shall have all surface hazards
removed.

o All utilities shall be located and cleared prior to initiating digging. Public or facility
utility groups shall be used where possible for this purpose. In the absence of either,
the ESS shall specify the procedures to be used to clear utilities in consultation with
the PESM and PjM. When the excavation is open, utilities shall be supported and
protected from damage. Clearance and support methods shall be documented on the
daily inspection checklist. EM 385-1-1, Section 25, requires the installation of
perimeter protective systems for all open excavations. Class I perimeter protection is
the most protective and requires installation of fences and barricades, which would
prevent members of the public (people other than workers) from entering or falling
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into the excavation. Consult the EM 385-1-1 for the types of protective system

required for various situations.

Where structurai ramps are used for egress, they shall be installed in accordance with

29 CFR 1926.6s1(c)(1).

Stairways, ladders, or ramps shall be provided as means of egress in all trenches 4

feet or more in depth. Travel distance shall be no more than 25 feet between means
;.of egress.

Employees exposed to vehicular traffic shall wear haffic vests.

No employee shall be permitted under loads being lifted or under loads being

unloaded from vehicles.

When vehicles and machinery are operating adjacent to excavations, warning systems

such as stop logs or barricades shall be used to prevent vehicles from entering the

excavation or trench. In any case, vehicles, equipment, materials, and supplies will

never be placed closer than 2 feet from the edge of any excavation. A professional

engineer may have to calculate the distances of heavier equipment for placement

u*uy fro* the edge so as to prevent collapse of the excavation wall caused by the

weight of the equipment.

Scaling or barricades shall be used to prevent rock and soils from falling on

employees.

Excavated and loose materials should be kept at least 3 feet from the edge

excavations, but at a minimum of 2 feet from the edge of the excavation

accordance with OSHA requirements.

Walkways or bridges with standard railing shall be provided where employees cross

over excavations or trenches.

Barriers shall be provided to prevent personnel from inadvertently falling into an

excavation. Workers within 2 feet of the edge of the excavation must be protected by

fall protection (guardrails or personal protection).

4.3.11.1 Hazardous Atmospheres

Where atmospheres containing less than 19.5 percent oxygen or other types of hazardous

atmospheres may exist, the following requirements shall be implemented:

o Atmospheric testing shall be done prior to employees entering excavations 4 feet or

greater in depth.

o Testing methods shall be listed on the daily inspection checklist and results

documented daily in field logs'

r Control measures such as ventilation and PPE shall be used to control employee

exposure to hazardous atmospheres below published exposure limits.
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Ventilation shall be used to control flammable and combustible vapors to below 10
percent of their lower explosive limit.

Testing shall be repeated as often as necessary to ensure safe levels of airborne

contamrnants.

o Emergency equipment shail be provided and attended when the potential for a

hazardous atmosphere exists. This equipment shall include but not be limited to

emergency breathing apparatus, harnesses, lifelines, and basket stretchers. Required

equipment will be listed on the daily inspection checklist and reviewed daily.

4.3.11.2 Protection From Water Hazards

When water has collected or is collected in excavations and trenches, the following requirements

shall be applied:

. Employees shall not work in excavations in which water has, or is, accumulating
without the use of additional protection such as special support systems or water

removal.

r Water removal shall be monitored by a competent person-

r Barriers such as ditches and dikes shall be used to divert runoff from excavations and

trenches.

. Trenches shall be reinspected prior to re-entry after water accumulation due to heavy

rainfall or seepage.

4.3.11.3 Stability of Adjacent Structures

When excavating or trenching near an adjacent structure, the following practices shall be

implemented:

o Support systems such as shoring, bracing, or underpinning shall be provided where

the stability of buildings, walls, or other structures are endangered by excavation.

o Excavation bases or footings of foundations shall be prohibited unless support
systems are used, the excavation is in stable rock, a professional engineer has

determined that the structure is suffrciently removed from the site as to not pose a

hazard, or a professional engineer determines that the excavation shall not pose a

hazmd,to employees due to the structure.

. Support systems shall be used when it
pavements, and appurtenant structures.

is necessary to undermine sidewalks,

o Surcharge load sources and adjacent encumbrances shall be listed with their

evaluation date on the daily inspection checklist.
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4.3.11.4 Dailylnspections

Inspections shall be performed daily on all excavations, adjacent areas, and protective systems

before personnel enter the trench. The checklist provided in the EHS procedure or equivalent

will be used.

4.3.11.5 SoilClassification

To perform soil classification, the competent person shall use a thumb test, pocket penekometer,

or shear vane to determine the unconfined compressive strength of the soils being excavated. In

soils with properties that change (one soil type mixed with another within a given atea), several

tests may be necessary. When different soil types are present, the overall classification shali be

that of the tlpe with the lowest unconfined compressive strength. Classifications shall result in a

soil rating of Stable Rock, Type A, Type B, or Type C in accordance with 29 CFF* 1926.652,

Appendix A. Soil classifications shall be listed on the daily inspection checklist. The soils

analysis checklist provided in the EHS procedure or equivalent shall be used for soil

classifications.

4.3.11.6 Sloping and Benching

All sloping and benching shall be done in accordance with 29 CFR 1926.652, Appendix B.

Selection of the sloping method and evaluation of surface surcharge loads shall be made by a

competent person familiar with the requirements contained therein. Sloping and benching

methods and specifications shall be listed on the daily inspection checklist.

4.3.11.7 ProtectiveSystems

protective systems are required on all excavations over 5 feet in depth or in excavations less than

5 feet when examination of the ground by a competent person reveals conditions that may result

in cave-ins. Selection and instaliation of protective systems shall be done in accordance with29

CFR 1926.652, Appendices C and D, or manufacturers' data for shoring and shielding systems.

Selection of a protective system shall be made based upon soil classification and job

requirements by a competent person. Protective systems and specifications shall be listed on the

daily inspection checklist. Protective systems, as discussed here, refer to protective systems

within the excavation itself and not to the perimeter protective systems as mentioned above.

4.3.11.8 Training

Competent persons shall have an adequate combination of experience and training to classiff soil

tlpes and select protective systems as outlined in 29 CFR 1926.652. Training and experience

pertaining to qualification as a competent person shall be documented and include the following:
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General safety practices related to working in or near open excavations

Inspection requirements and techniques

. Classification of soils in accordance with 29 CFR 1926.652, Appendix A

o ljses, limitations, and specifications of protective systems in accordance with 29 CFR
1926.652

Employees of TtFW, who have received the 48-hour ESS Training class, have;had this kaining
as part of this class. Training records shall be maintained in accordance with TIFW EHS
Procedure 1 -9, Recordkeeping.

4.4 RADIATION

Many areas and buildings throughout HPS may have low-level radioactive contamination or
debris that has low-level radioactivity. Radioactive materials were used and tested in the past at
HPS. The primary purpose of CTO 0072 is the survey and sampling for radioactivity at various
locations. lnformation from previous surveys and from a hazard assessment was used to
determine those areas requiring fuither study or remediation. Work performed in these areas is
performed under a Nuclear Regulatory Commission license. It is anticipated that only low-level
radioactive materials or sources will be encountered. Survey protocols will be prepared for each
work activity and will be incorporated within Work Plans for each activity. A sample of a
radiological protection program, a radiological survey protocol, ffid, radiological protection
procedures is found in Attachment 3. When a Nuclear Regulatory Commission-licensed
subcontractor is used to perform the work, the subcontractor will provide a copy of their
radiation protection program and procedures for review by the PESM and a Certified Health
Physicist. Their program and procedures will be the basis for all work involving the surveying,
sampling, and management of potential or acfual radioactive materials.
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5.0 ACTIVITY HAZARD ANALYSES

Each SHSP wiil have a section that evaluates the risks and associated precautions for

remediation activities associated with the site-specific activities. An AHA is developed for each

planned activity and operation occurring in each major phase of work. This AHA identifies the

sequence of work, specific hazards anticipated, and the control measures to bq. implemented to

minimize or eliminate each hazard. This AHA is used to augment daily safety meetings intended

to heighten safety andhazard awareness on the job. This pre-task briefing will be documented

and may be combined with the daily tarlgate safety meeting. AHAs are the focal point for safe

conduct of work on a project. Since each task is described and evaluated, workers should be

better prepared to perfonn work safely. Lr summary, the AHA will be covered during the

Preparatory Phase Meeting of all definable tasks in the planned work. This will be documented

in the Daily CQC Report as having been covered in the preparatory inspection meeting.

The SHSS will discuss the risks and precautions associated with each task identified in the CTO

and in the Work Plan. Daily "tailgate" safety meetings are held at the start of each shift. Prior to

the day's remediation activity, the safety meeting discusses the potential chemical, physical, and

environmental hazards, and preventive safety measures. During a workday, if there arc any

changes or new conditions, the SHSS will ensure that the AHA is updated and that workers

review the amended AHA. Attendance is mandatory for all employees involved in the specific

work.

If there are changes required due to changing conditions or requirements, the SHSP may be

modified by using the change form attached to the SHSP and by obtaining the approval of the

PjM or Site Superintendent, the SHSS, and the PESM.
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6.0 PERSONAL PROTECTIVE EQUIPMENT

ppE for site workers will be selected and used based upon the existing and potential hazards

anticipated and the requirements of 29 CFR, Part 1910.120 (8 CCR, Section 5192). Different

levels of personal protection will be provided to workers at the site depending on specific work

tasks performed. The selection of PPE requires an evaluation of chemicBl contaminants,

concentrations of these chemical contaminants, and physical hazards that may be encountered.

The initial PPE and action levels for each site activity will be established for each CTO

assignment based on available data and defined in the SHSP. As additional testing, monitoring,

and background information become available, the SHSS may adjust the action levels and PPE

accordingly. The PESM will be consulted for approval to changes in the action leveis. The

decision to upgrade or downgrade the level of protection allowed in the field will be

communicated as appropriate to all site personnel. The decision and justification for the change

in level of protection will be recorded in the health and safety logbook.

The SHSp will comply with 29 CFR, Pafi 1910.132 (8 CCR, Sections 3380 through 3390),

which states that all PPE for eyes, face, head, and extremities, protective clothing, respiratory

protection devices, and protective shields and barriers shall be provided, used, and maintained in

a sanitary and reliable condition. PPE is required wherever it is necessry by reason of hazards

from processes or environment, chemical hazards, or mechanical irritants encountered in a

manner capable of causing injuty or impairment in the function of any part of the body through

absorption, inhalation, or physical contact.

Respiratory protection is of primary importance in the protection of employee health since

inhalation of air contaminants is a potential major route of exposure. The TIFW respiratory

protection program is administered pursuant to the requirements established by 29 CFR, Part

1910.134 (8 CCR, Section 5L44). The SHSS is assigned responsibility as the Respirator Program

Administrator for the project. Selection, use, and maintenance of PPE at the project shall be in

accordance with EHS Procedure 5-1, PPE, and EHS Procedure 5-2, Respiratory Protection. The

SHSS may upgrade or downgrade the level of protection based on the hazard anticipated,

evaluation of site monitoring data, and established action levels by the SHSP and with the

concurrence of the PESM.

The EPA Level catesories are as follows:

Used when the greatest level of skin, eye, and respiratory protection is

needed and consists of a totally encapsulated suit with supplied breathing air.

. Level Bz Used when the highest level of respiratory protection is needed but a

lesser level (than Level A encapsulated suit) of skin protection is required.
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o Level Cz Used when criteria for using air-puriffing respirators are met and a
lesser level ofskin protection is required.

o Level D: Used only as a work uniform and in an area without respiratory
hazards.

Level D protection is used during site reconnaissance, mobilization, geophysical survey, baseline

surveying, and other activities that have no potential for exposure to chemical hazards. PPE for

Level D includes' ;'

. Coveralls, cotton and/or disposable

o Boots, leather or rubber, steel toe and shank, non-slip soles

o Rubber overboots or disposable booties (as required)

o Safety glasses or goggles, face shield when handling liquids

o Hard hat

. Gloves as required by task (leather work gloves)

o Hearing protection (as required)

Level C protection is used during Resource Conservation and Recovery Act (RCRA) and non-

RCRA soil excavation, temporary storage, loading, backfilling and compaction, decontamination

of equipment, and other activities where there is a potential for chemical exposure but where that

exposure is below permissible exposure levels with the provided PPE. If air monitoring

information dictates that a higher degree of PPE is necessary, levels of protection are increased.

PPE for Level C includes:

o Full facepiece air puriffing respirator (APR)

o National lnstitute for Occupational Safety and Health (NIIOSH)/[4ine Safety and
Health Administration (MSHA)-approved air purifying respirator carlridges
(approved for use with the specific tlpes of contaminants)

o Emergency escape respirator (optional, depending on the potential for emergency
conditions)

o Coveralls (inner), cotton

o Coveralls (outer), chemical-resistant, disposable (Tyvek)

. Gloves (outer), chemical-resistant (nitrile)

. Gloves (inner), cotton or nitrile

o Boots, chemical-resistant, rubber, with steel toe and shank, or leather, with steel toe
and shank, with chemically resistant rubber overboot, non-slip soles

o Hard hat

o Hearing protection (optional or as required)
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Level B protection is selected and implemented when it is determined through real-time air

monitoring and/or personnel sampling that the highest level of respiratory protection is necessary

for site personnel. This level of protection is also used when the atmospheric contaminant(s)

identified does not meet the selection criteria permitting the use of air purifying respirators or

when contaminants are unknown. There is a possibiliry that this may occur for some CTO-

specific work.

PPE for Level B includes:

apparatus (SCBA) or airline respiratorr Pressure-demand, self-contained breathing
(with attached 5-minute escape bottle)

. Coveralls (inner), cotton

. Coveralls (outer), chemical-resistant, disposable (Tyvek)

o Gloves (outer), chemical-resistant (nitrile)

o Gloves (inner), nitrile

o Boots, chemical-resistant, rubber, with steel toe and shank, or leather, with steel toe
and shank, with chemically resistant rubber overboot, non-siip soles

r Hard hat

o Hearing protection (optional or as required).

Subcontractors are responsible for supplying and maintaining their own PPE according to the

manufacturers'procedures and guidelines and their own policies and procedures, which must be

at least as protective as required by regulations and those procedures described in this Base-Wide

Plan.

Most projects usually require the use of either Level D or Level C protection. With each level of

protection, there is a degree of variability or modification dependent on the specific tasks and the

nature and concentration of contaminants. For example, different tasks on the same site may

require gloves of different materials, length, or thickness. Variations of a level of protection will

be indicated by a qualifier ("Modified Levei D") and specify the modification required. Level A

protection, if ever required, will require specific discussion in the SHSP. Level C, B, or A work

will always require the implementation of a heat stress monitoring program as described in this

plan and in TtFW EHS Procedure 4-6, Temperature Extremes.

For site work under this contract, TtFW or subcontractors will maintain protective equipment on

site for use by govemment visitors as specified in each CTO.
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7.0 ArR, NOISE, AND OTHER MONITORING

The SHSS will conduct monitoring to ensure that each site worker is adequately protected.

Required monitoring will be defined in the SHSP. Site monitoring and sampling may include

personal air sampling, real-time air monitoring, perimeter monitoring, radiation monitoring,

noise monitoring, and heat stress monitoring. ;.

The SHSS shall have experience using the required monitoring or sampling equipment.

The PESM shall ensure that each SHSS is qualified to operate all assigned instruments.

The SHSS shail enswe that each piece of equipment is properly maintained and calibrated.

Personal sampling requirements will be defined in the SHSP and will be based on potential

airbome hazards and OSHA requirements. Personal sampling methods will be in accordance

with MOSH methods, OSHA instructions, or good industrial hygiene practice when established

methods are not available or feasible. A laboratory accredited by the American Industrial

Hygiene Association will conduct all laboratory analysis of industrial hygiene samples. Results

will be compared to the ACGIH TLVs or OSHA Permissible Exposure Limits, whichever is

more stringent. Results will be communicated to employees in accordance with OSHA

requirements. All exposure records will be kept in accordance with 29 CFR, Part 1910.20

(8 CCR, Section 3204).

Real-time air monitoring will be used, as appropriate, to identify and quantify airborne levels of

hazardous substances and safety and health hazards in order to determine the appropriate level of

employee protection needed on site. Real-time monitoring may be necessary for airborne

hazards such as flammable vapors, specific target compounds, organic vapors, and dust- Real-

time monitoring requirements will be documented in the SHSP and based on the probability of

encountering potential contaminants at each site. The PESM will establish action levels and the

action required iflevels should be reached or exceeded.

All instruments (both real-time and TWA) shall be calibrated according to the manufacturers'

recommendations. All equipment shall be calibrated before and after use. A calibration log shall

be kept to record all calibrations.

The SHSP may specify the use of colorometric tubes for direct reading of specific contaminants.

The details will be discussed and action levels established.

The need for radiation monitoring will be established in the SHSP. Radiation monitoring

procedures, action levels, and recordkeeping will be in accordance with 10 CFR, Parts 20 and 29

CFR, Part 1910.1096 (8 CCR, Sections 5075 through 5076).
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Noise monitoring and hearing conservation requirements will be defined in the SHSP and

implemented in accordance with TtFW EHS Procedure 4-4, Hearing Conservation Program, and

29 CFR, Part 1910.95 (8 CCR, Sections 5095 through 5100).

Heat stress monitoring is used in estimating work loads and establishing work/rest times, based

on l) Wet Bulb Globe Temperature instrumentation and calculations, 2) monitoring

physiological conditions and adjusting work/rest periods, or 3) using personnel heat stress

monitors. Attachment B of TtFW EHS Procedure EHS 4-6, Temperature Exiremes, describes

the monitoring procedures in detail.

The SHSS will ensure that all data is documented in logs or logbooks including calibration, types

of calibrants used, the manufacturer, model number of instruments used, the date and time of

calibration and monitoring events, the area or personnel monitored, the atmospheric conditions

and weather, unique site conditions, equipment operating in area, initials of individuals

performing the monitoring, and any other information which affects the data or the actions taken

based on the data.
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8.0 SITE CONTROL

The PjM, Site Superintendent, and the SHSS will implement site control measures at each site.

These measures will consist of general site control and specific work location site control. Site

conhol measures are specified in the SHSP for each CTO or task.

General site control measures pertain to the overall site and may include thJ use of security

guards, perimeter fencing, sirens, posting of waming signs, and illumination. These control

measures are geared toward visitors and the general public. The Site Superintendent and the

SHSS implement control measures as necessary.

Location-specific control measures are designed to control contamination and worker entrance

and exit from individual work areas. Prior to the commencement of any on-site work, controlled

zones of activity will be established by the SHSS. No person will be allowed on the site without

a briefing regarding the hazards of the site. This briefing must be documented and signed by the

person receiving the briefing. This will reduce the spread of contamination to off-site areas and

protect the health and safety of workers. The controlled zones will be included in one of the

following categories: 1) exclusion zone-where contamination does or could occur,

2) contamination reduction zone-where decontamination will occur, ffid 3) suppott zone-

clean zone outside the contamination reduction zone. Each work zone will be clearly identified

and delineated by cones, rope, fences, signs, or barricades. The SHSS will maintain a site entry

log for each site that documents each person entering a work zone. The logs will be kept in the

project files.

8.1 EXCLUSION ZONE

The exclusion zone may include all areas within the boundaries of a contaminated work a.rea or

merely the areas immediately surrounding the site of intrusive activity. Access points are

provided to the exclusion zone. During activities where the possibility of airborne contaminants

being carried outside the exclusion zone exists, the exclusion zone will be expanded to include

areas of possible contamination. Only designated project team members and authorized

goverrrment agency personnel shall be allowed in the exclusion zone. All personnel entering the

exclusion zone must wear the appropriate level of protection designated for the work area.

Personnel must also meet medical surveillance requirements, training requirements, and

respirator fit test requirements. All personnel exiting the exclusion zone must be fully

decontaminated in the contamination reduction zone.
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8.2 CONTAMINATION REDUCTION ZONE

All personnel and equipment that may have been contaminated in the exclusion zone will be

subject to decontamination in the contamination reduction zone. Temporary or field

decontamination stations for personnel and equipment will also be located in the contamination

reduction zone as needed. The contamination reduction zone is intended to be a buffer between

the exclusion zone and the support zone and will be desigued to prevent the transfer of

contaminants from the exclusion zone to the support zone and off site. Wilhin this zone is

usually located a Contamination Reduction Corridor (CRC). In the CRC, workers will find

decontamination equipment, supplies, and stations.

8.2.1 Decontamination Procedures

Personal hygiene practices for field personnei will be described in the SHSP. At a minimum, site

workers will be provided with adequate restroom and hand washing facilities and be required to

wash exposed areas of the skin (hands and face) upon exiting potentially contaminated areas.

Smoking, eating, or drinking will not be allowed in exclusion zone or contamination reduction

zone work areas.

The SHSS is responsible for the functional activities of the decontamination facilities and shower

trailer if one is required on the site. The SHSS will train site personnel in the steps used for

decontamination. The SHSS will periodically inspect for compliance with decontamination

procedures and correct any deficiencies.

Separate areas will be designated for equipment decontamination and personnel

decontamination. These areas wiil be separated to minimize contamination of the personnel in

the contamination reduction zone by overspray from equipment decontamination.

8.2.2 Personnel Decontamination

Personnel departing the exclusion zone are required to proceed through a decontamination line.

The following decontamination procedure is an example and will be modified to meet site-

specific requirements in the SHSP:

. Facility l-segregated Equipment Drop: Drop equipment onto piastic liner or shelf.

o Facitity 2-Boot Cover WashlRinse and Removal: Wash and rinse outer boot covers
with detergent and water. Remove boot covers and discard into proper container for
disposal.

o Facility 3-Boot Wash,IRinse, Outer Suit WasMRinse and Removal: Wash and rinse
protective suits. Wash and rinse safety boots. Remove and discard outer suit and
place into disposal containers.

o Facili8 4-Outer Glove Wash/Rinse and Removal: Wash and rinse outer gloves.
Remove and discard into disposal container, leaving inner gloves on.
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Facility S-Respirator Removal: Decontaminate, remove, and sanitize respirator and

backpack assembly. Place on the table.

r Facility 6-Remove Boots and Inner Gloves: Remove boots, then inner gloves and
discard inner gloves.

r Facility 7-Field Wash: Wash hands and face with water. At shift's end, personnel
are then required to enter the decontamination trailer and shower thoroughly (if a
trailer and shower are required on the site). 

i.

In case of an emergency, gross decontamination procedures will be implemented. and the person

will be tansported to the nearest medical facility immediately at the direction of the SHSS

according to the Site Emergency Response Plan (reference Section 12.0). The medical facility

will be informed that the rnjured person is on the way, and has not been fully decontaminated.

The medical facilities will be notified of the potential chemicals present and of the exposure-

prevention measures that can be used while treating the victim.

A commercial vendor may launder reusable protective clothing (cotton overalls). If the coveralls

are contaminated with a hazardous waste, the vendor will be notified of the tlpe of waste.

8.2.3 Equipment Decontamination

Heavy equipment, PPE, monitoring equipment, and sampling equipment may require

decontamination. Procedures may be modified based on actual site conditions or CTO

requirements. Depending on the nature of the contaminant, seats and flooring of equipment and

vehicles entering an exclusion zone may need to be covered with disposable plastic such as

polyethylene.

Decontamination of heavy equipment (including under cariage, chassis, and cab) will be

performed using a high-pressure washer sprayer, and/or steam cleaner and appropriate

biodegradable solvents. All equipment will be decontaminated on a pre-constructed

decontamination pad designed to collect and store washings. The equipment will fust be sprayed

and scrubbed with water (and a low-sudsing detergent as required). Secondly, the equipment will

be rinsed with water. If persistent contamination exists after cleaning based on visual assessment,

other cleaning methods may be necessary. Air filters on equipment used in the exclusion zone

will be removed and disposed with the materials used for decontamination if warranted.

Depending on the contaminants, a simple scraping and brushing off of the equipment may be

acceptable.

Outer PPE (such as protective suits, boot covers, and outer gloves) will be washed and rinsed

with trisodium phosphate and water. These items will all be discarded at the end of the day.

Ifthey have become grossly contaminated during work operations, they will be changed as

necessary during the day. Respirators will be sanitized by rinsing in a germicidai rinse followed

by a clean water rinse, then air-drying in a clean area.
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Each person will be responsible for the gross decontamination of their own respirators at the end
of each shift. A thoroughly trained SHSS will perform respirator maintenance.

Reasonable precautions will be taken to minimize monitoring equipment contamination.
Decontamination will be accomplished using materials that will not damage the instrument(s).
Delicate air monitoring and surveying equipment will be wiped off with alcohol or soap and
water and protected from contamination when in use. 

;.

Sampling equipment used for chernical tests will be cleaned following procedures specified in
the Sampling Analysis Plan.

If decontamination pads are used, they will be constructed to facilitate containment and
collection of all potentially contaminated water and decontamination fluids. The waste liquids
will be transferred to appropriate drums, holding facilities, or waste systems. All PPE wastes
generated wili be bagged, labeled, and stored for off-site disposal or incorporation into other
waste materials. TtFW will store waste in a manner and in an area designated by the facility. kr
no case will storage exceed 90 days from the start date of accumulation of the waste. Some
facilities require that storage not exceed a period of time less than 90 days (45 days). Each PjM
will ensure that the specific requirements of the facility are followed.

8.3 SUPPORT ZONE

The suppo rt zonewill be arranged considering accessibility, utility availability, wind direction,

and line-of*sight to work. Included in this area will be the main office trailer, administration area,
vehicle parking, security, toilets, water, electricity, and a break/lunch area. The support zone will

be outside the contamination reduction zone and will be the area where support workers will
provide assistance to workers inside the exclusion zone and contamination reduction zone. The

support zone nonnally will begin at the exit from the decontamination line. Only clean or

appropriately containerized equipment, material or personnel can enter the support zone from the

contamination reduction zone.
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9.0 MEDICAL SURVEILLANCE PROCEDURBS

TIFW requires that site workers participate in a medical surveillance program that meets the

requirements of 29 CFR, Part 1910.120(0 (8 CCR, Section 5192). The medical surveillance

program, managed by the TIFW medical consultant, shall be instituted for the following

employees: ;.

o All employees who are or may be exposed to hazardous substances or heatth hazards

at or above the permissible exposure limits or, if there is no permissible exposure
limit, above the published exposure levels for these substances, without regard to the
use of respirators, for 30 days or more a year.

o Al1 employees who wear a respirator for 30 days or more a year or as required by
29 CF& Part 1910.134 (S CC& Section 5144).

o All employees who are injured, become ill, or develop signs or symptoms due to
possible overexposure involving hazardous substances or health hazards from an
emergency response or hazardous waste operation.

9.1 BASELINE PIIYSICAL EXAMINATION PROTOCOL

All employees who are expected to participate in on-site activities where they are potentially

exposed to health or safety hazards and/or will wear respiratory protection shall be required to

complete a baseline physical examination. The contents of the baseline physical examination are

outlined as follows:

A. A completed medical, occupational, and smoking history questionnaire with an
emphasis on the following systems: nervous, skin, lung, blood forming,
cardiovascular, gastrointestinal, reproductive, as well as ears, nose, and throat.
The examinee is required to fast for 8 hours, abstain from alcohol for 3 days
before this examination, and avoid high noise exposure for 14 hours before the
examination.

B. A complete physical exam, including the following, at a minimum:

1. Height, weight, temperature, pulse, respiration, and blood pressure

2. Head, nose, and throat

3. Eyes (Snellen)

4. Ears (with audiometric testing in accordance with 29 CFR 1910.95)

5. Chest (heart and lungs)

6. Peripheral vascular system

7. Abdomen (liver, spleen, kidney)
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C.

8. Musculoskeletal system

9. Genitourinary system

10. Nervous system

Completed tests, inciuding at least the following, at a minimum:

1. Complete blood counts and chemistries including the following:
i ,

a. White blood cell, differential cell, and platelet counts

b. Hemoglobin and/or hematocrit

c. Albumin, globulin, total protein, and total bilirubin

d. Serum glutamic oxalacetic transaminase and serum glutamic-pynrvic
uansamlnase

Lactic dehydrogenase

Alkaline phosphatase and Gamma Glutamine Trans Peptidase

Calcium

Phosphorous

Uric acid

Creatinine

Urea nitrogen

Cholesterol and tri glycerides

Glucose

Urinalysis (clean catch), including the following:

a. Color and character

b. Specific gravity

c. pH

d. Protein

e. Acetone

f. Glucose

g. Microscopic examination

Chest x-ray (14- by l7-inch post-anterior and
baseline exam).

lateral performed for the
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4. Pulmonary function test to include, at a minimum, the following:

a. Forced Vital Capacity (FVC)

b. Forced Expiratory Volume, one second (FEV10)

c. The FEV10 FVC ratio

d. A minimum of three good tracings

5. l2-lead resting echocardiogram

9.2 MEDICAL CLEARANCE

All workers who must enter exclusion zones or who meet the criteria listed above must provide

the SHSS with a written opinion from a licensed physician attesting to the employee's fitress for

duty at a hazardous waste site. A physician's written opinion of the employee's ability to wear a

respirator will also be required when there is reasonable possibilify that a respirator

may be required for site work. The physician's written opinion must be dated within the previous

l2-month period, or an alternate time period as determined by the physician, for continued work.

Additional medical surveillance requirements specific to the site or site contaminants may be

required and will be defined in the SHSP. For HPS, the PESM in consultation with the TIFW

medical consultant has added additional surveillance requirements to include lead, mercury,

cadmium and arsenic. Af the time of the first physical examination or when an employee is first

assigned to projects at HPS, a baseline level for these metals will be obtained.

9.3 RECORDKEEPING

The SHSS will maintain a file for each person on site. This file will have a copy of the

physician's statement of employee's fitness for duty, the employee's ability to wear a respirator

and if there are any work restrictions. The SHSS will ensure that the employee and project

supervisors comply with medical work restrictions, if any. The SHSS will also ask each

employee to complete a form to indicate any known allergies, prescription medications, and any

other medical information that will allow the SHSS to respond to any medical emergency in an

appropriate manner. Personnel wiil notify the SHSS regarding any medications, including over-

the-counter, they are using on each day of work. The SHSS in consultation with the PESM

and/or a medical consultant will determine if any medications may have an effect on a worker

that would impair the ability of the worker to perform work safely. At no time will the SHSS

maintain the copy of any actual medical records. These records are maintained by the TIFW

medical consultant.
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1O.O SAFETY CONSIDERATIONS

All workers must comply with the TtFW Project Rules Handbook, Volume I and Volume IL

The following are some of these rules:

The following practices will be expressly forbidden during field operations: i.

o Entrance onto the site or into designated restricted area(s) without formal
authorization, compliance with medical monitoring and training requirements, and/or
compliance with this SHSP.

o Eating, drinking, chewing gum or tobacco, smoking, or any practice that increases the
probability of hand-to-mouth transfer and ingestion of material in any area designated
as contaminated.

. Approach or entries into areas or spaces where toxic or explosive concentrations of
gases, vapors, or dusts exist without prior approval of the SHSS and"/or use of PPE.

o Facial hair, which interferes with the satisfactory fit of the mask-to-face seal of
respirators, is prohibited for personnel required to wear respiratory protection
equipment.

o The use/wearing of personal stereo headphones. Their use may preclude reception of
audible warning signals and/or hazard communication. Also, cell phones cannot be
used during work hours unless an employee is on break or the cell phone is used only
for job-related purposes. Cell phones will not be used at any time workers are driving
or operating any equipment or using any tools or mechanical devices.

The following practices are required:

Personnel and equipment in the contaminated area will be minimized, consistent with
effective site operations.

Equipment shall be bonded and grounded, spark-proof and explosion resistant, as
appropriate to minimize or prevent the ignition or flammable materials in the work
zone.

constant communication (either visual or voice)
perform any work within the exclusion zone.

10.1 VEHICLE AND EQUIPMENT OPERATIONS

Prior to the use of all vehicles and equipment, operators will conduct a safety inspection and

record the findings in the Safety lnspection Equipment Checklist. The form is provided in

Attachment l. Dust suppressants will be used to the extent possible for controlling airborne dust

generation to the extent possible. In addition, vehicular traffic speed on non-paved roads will be

restricted to 15 miles per hour. Motor vehicles and material handling equipment assigned to this
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site shall conform to the requirements of 29 CFR, Parts 1926.601, md 1926.602 (8 CCR,

Sections 1590 through 1596). Crews using personnel transport vehicles to and from the worksite

shall use the vehicle's safety belts. Drivers of vehicles shall be responsible for passenger use of

the safety belts. Personnel are not allowed to ride in the bed of pickup trucks, unless there is an

approved restraint system installed and used. The Site Superintendent is responsible for

maintaining a clean jobsite, free from hazards, and for providing safe access and egress from the

site. Traffic cones and/or high-visibility barier tape will be used, where appropriate, for traffic

control into/out of hazardous or restricted areas. Personnel will wear reflectii.e, high-visibility

safety vests or clothing whenever working in and around vehicles and on all roads and on all
jobsites.

Other requirements include the following:

. Whenever the operator leaves the operator's position, the equipment will be turned
off, unless the equipment must be kept running to perform required maintenance or
safety inspection. (In which case, the operator will ensure that the equipment cannot
move by placing equipment in "park', by setting the emergency brake or another tlpe
of brake, or by placing blades or pans to the ground or any other manufacturer-
recommended method to keep the vehicle from moving.)

. Blades and buckets on heavy equipment will be lowered during transport. Blades and
buckets will be placed on the ground whenever the operator leaves the machine.

o Construction equipment (heavy equipment) has the right-of-way in field activities.

o Al1 heavy equipment will have a reverse signal alarm (90 dBA) that operates
automatically with backward movement.

o Al1 equipment will have brakes and brake lights. Equipment operated in hours of
darkness must have operating headlights.

o Personnel will not ride on or be on any equipment while it is in motion, unless there is
a seat or stand designed for a person to occupy that has restraints such as approved
seatbelts.

o Seatbelts and restraints will be used at all times when any equipment is in motion.

IO.2 ADDITIONAL SAFETY CONSIDERATIONS

The following is a list of precautions to minimize the possibility of injury-related accidents from

occurring during field operations.

10.2.1 Generallnformation

o Be your brother's keeper. Consider what you do in terms of the hazard it may create
for others.

. Ask the SHSS if you do not know how or are in doubts as to the safe way of doing
yourjob.
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No running at any time, except in extreme emergencies.

Throwing of any object at personnel or equipment is prohibited.

Minimum requirements on construction sites and in shop are long pants, a shirt with
the shoulders covered, and good work shoes. Torn, ragged, or frayed items should not
be worn because they can catch on obstructions or machine parts, or otherwise cause
you to trip or fall.

Know where emergency exits are, and how to get to them. Do nol.block them with
material or equipment.

10.2.2 Housekeeping

o Clean work areas and storage areas encourage better incident prevention, and make
the work easier to do.

. Dispose of trash and scrap in proper containers. This includes lunch papers, soft drink
cans, banding straps, wood, rags, paper cups, and so forth.

. Keep tools, material, and equipment stored in an orderly manner, and in their proper
places. This prevents unnecessary damage and helps you to find them when you need
them.

Keep stored material, scrap, and other tnpping hazards out of roads and walkways
and away from emergency equipment. If it is in a walkway and it is not moving, it
does not belong there.

Cords, cables, and hoses crossing roads or walkways are to be covered to prevent
ttippit g or damage, or are to be supported overhead, at least 7 feet above walllvays,
14 feet above roads.

10.2.3 Fire Prevention

r Control "open flame" tools and equipment.

o Protect ngarby combustible materials from heat, flames, sparks, and slag by moving
or covering them.

. Keep flammables in closed containers. Use safety cans.

o All site workers will have training on the use of portable fire extinguishers.

10.2.4 PersonalProtectiveEquipment

o Head - Hard hats are required at all times on construction sites. They are also
required at other locations where overhead hazards exist. Bump hats are not
permitted.

r Eyes and Face - Spectacle type safety glasses are required when hitting steel on
steel, grinding, drilling, sawing, or vibrating concrete, or so forth, or when working
near someone else who is creating flyrttg particles.
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Boots - At a minimum, workers will wear steel-toe boots (not shoes, boots must be at
least up to ankle, with steel shank and non-slip soles. They must be constructed or
leather or other chemically resistive material. Suede and cloth are not acceptable.

Safety Vests - For the protection of workers, and to make workers more visible, most
safety plans require that workers wear brightly colored safety vests. Workers working
near roads or other places where there is vehicular traffic must wear safety orange or
lime green vests as required by code. During hours of darkness, these vests must have

i .reflective tape.

FaIl Protection - Safety hamesses and a fall restraint system, such as lanyards,
attached to an approved support point are required when working from any support or
surface where the possibility of falls exists, or where guardrails are not installed. Tie
off to a solid, approved support. Tie off as short as possible aliowing no more than
36 inches for fall.

10.2.5 Hand Tools

o Every tool is designed for a specific use. Do not misuse. Inspect daily for defects.

. Keep tools in proper working condition - clean, sharp, oiled, dressed, and adjusted.

o Mushroomed chisel and drills cause dangerous flyrng objects. Keep them dressed.

o Never hit hardened steel with hardened steel, such as hifting a hatchet with a hammer.

o Do not use "cheaters" to increase capacity. Get a bigger sized tool.

o Carry tools in proper sheath, belt bag, or box. Points down.

o Do not carry pointed or sharp tools in any pockets.

o Eye protection is required for protection from flyrng particles.

o Do not use damaged tools, mark them and tag them as out of service. Give those
tools to the Site Superintendent or SHSS.

10.2.6 Power Tools

o Know how to shut it off before turnine it on. No locked "on" switches on hand-held
power tools.

o Eye protection is required for protection from flyrng particles.

o Power-activated tools shall be inspected daily before use for proper operation of their
safety devices. You must be authorized by your foreman to operate this equipment.

o All power tools designed to accommodate guards will have guards installed and
functioning prior to use.

o Power supply must be properly attached to tool and to source. Electric tools must be
grounded (or "double insulated").

. Check area for other people before starting tool. Warn people nearby.
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. Be prepared for jamming of rotating tools. Have good footing, good balance, and
watch out for nearby obstructions. Check yourself for loose clothing.

o Shut off and bleed down air hose before disconnecting air tools. Never point an air
hose toward another person or yourself.

o Power tools must be GFCl-protected or double-insulated.

o Avoid using power tools in wet locations (air-powered tools maybe used).

o Protect all cords and plugs from damage. Ensure that the power cbrd is well away
from the operating portion of the powertool.

o Al1 power tools must be furned off before disconnecting from power source. If a
. circuit breaker is tripped or the tool stops operating, turn offthe power switch before

discorurecting the power source.

o Disconnect power cords from source before coiling.

o Refer to Section 4.3.5 regarding the use of extension cords.

. Unpiug electric cords.

o Store in safe place when not in use. Protect from weather, dirf, and water.

70.2.7 Material Hoists

. Do not use for hoisting people.

o Secure material to prevent it from shifting.

o Use tag lines

o Ensure that rigging is performed by a person competent in rigging techniques.

o Inspect all rigging before use.

10.2.8 Crane

o General

Know the crane capacity and the weight to be lifted before lifting.

Be sure air space and walkway are clear before moving bridge or trolley. .

Inspect all rigging before use.

A competent person must inspect all rigging and the crane before use and
certify that crane is safe and positioned properly.

A positive acting device will be used to prevent contact between the load
block or overhaul ball and the boom tip (anti-two blocking device), or a
system will be used that deactivates the hoisting action before damage occurs
in the event of a two-blocking situation.

10-5 Final Base-Wide Healtlr and Safety Plan

Hunten Point ShiPYard
DCN: FWSD-RAC-04-15e5

CTO No. 0072. R€!isior 0' 04/23104



Mobile

Solid footing. Use outriggers with rubber-tired cranes.

Barricade area of swing of counterweight.

Keep boom, lines, and loads at least 15 feet away from electric power lines.
Minimum distance increases above 50,000 volts. Power lines must be de-
energized to work closer than the minimum distance.

The operator shall avoid swinging loads over workmen's hqads. Have only
one signalman at anyone time.

Equipment shall be inspected before each use, and all deficiencies corrected
before further use.

10.2.9 Forklifts

. You must be authorized by your supervisor before operating this equipment.

. Keep forks spread as far apart as possible. Check stability of load before moving it.

o Look in direction of travel before moving and during moving. Watch out for overhead
hazards.

o Back down grades when carrytngaload.

o No riders allowed, unless a passenger seat is provided.

r Forks are not to be used as an elevator or as a work platform.

o Lower forks all the way down before leaving the equipment.

. Do not drive along the edge of raised docks, platforms, or ramps.

o ln California, operating rules must be posted.

10.2.10 Mechanical Material Handling

r Know the weight of the load to be moved.

o Know the capacity of the equipment to be used to move the load.

. ljse tag lines to control the load. Keep tag line free of your body, and free of
obstructions durine movement of the load.

l0.2,ll Manual Material Handling

. Leg muscles are stronger than back muscles. Lift with your legs not your back. Bend
knees, keep back straight, tighten abdomen, and using legs, make a smooth controlled
lift.

. Plan before you lift - consider weight, size, shape, path of kavel, and set down
location. Get help if necessary.

. Protect your hands and fingers from rough edges, sharp comers, and metal straps.
Keep hands and fingers out of pinch points between the load and other objects.
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10.2.12 Overhead Work

No one is to be unprotected under overhead work.

Erect barricades, signs, or other devices to warn people of the work ovedread.

Respect the barricades or signs put up by others.

. Covered wallcrvays are needed where people must pass under overhead work.

10.2.13 Portable Ladders

o General - All Portable Ladders

Inspect for defects. When defects are found, the ladder is to be withdrawn

immediately from use. Set ladder feet on solid foundation.

Only one person is allowed on a ladder at one time-

Use ladders for climbing -not for material skids, walkways, or workbenches.

Face the ladder whiie climbing up or down, and while working from it.

Use safety harness or fall protection when falls are possible.

Both hands are needed for climbing. use a hand line for material.

No metal ladders are to be used.

Store safely to prevent damage from vehicles, materials, and so forth.

o Straight and Extension Ladders

Correct slope of ladder is 1:4.

Secure ladder from slipping. Non-slip feet on bottom, and tie off with rope

at top.

Extend ladder 3 feet above top landing where ladder is to be used for access to

the landing.

Extension ladders cannot exceed 30 feet.

Do not take extension ladders apart to get two ladders.

Keep hands off rungs while extending or lowering extension section. Be sure

latches are in place before climbing.

. Stepladders

Open fuliy. Lock spreaders. Do not use as a straight ladder.

Do not stand or step on top platform.

Keep loose tools off steps and top platform.

Tie off stepladder if longer than 12 feet.

Stepladders cannot exceed 20 feetin height.

10.2.14 Compressed Gas Cylinders

o Always keep cylinders upright. Tie off vertically with strong wire, rope or chain, or

keep chained in cylinder cart.
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. Do not drop or roll the cylinders.

o Use a rack for lifting cylinders to and from upper elevations. Never lift a cylinder by
the control valve or a valve cover.

o Always replace valve covers when gauges are removed. Valve covers must be placed
on all cylinders before they are moved.

o Store oxygen cylinders 20 feet away from other cylinders, or separate by a solid
approved divider. Do not store any cylinders inside a building. i.

. Keep oil and greiue away from oxygen valves.

. Cylinders are to be kept at a safe distance or shielded from welding and cutting
operations. They are not to be placed where they can contact an electric circuit.

o Acetylene cylinders must always be stored upright.

. fjse only regulators specifically approved for the type of gas in the cylinder (read the
front of the gauges for this information). Never modify regulators or use adapters.

10.2.15 Welding and Burning

o Electric

Keep leads out of walkways.

Shield arcs to protect others from direct arc rays

Wear proper shade number of protective lenses (welding goggles or helmets).

Remove rod from electrode holder before layng it down. Put rod butts in a
container, not on the floor.

Proper grounding from work to machine is a must.

Turn off machine at end of shift.

o Gas

Keep hoses out of walkways.

Wear proper shade number of protective lenses (welding goggles or helmet)

Check area sides and below for possible fire hazards.

Remove gauges at end of shift and replace cap on cylinder. Use toolboxes to
store hose and ventilate gauges.

Use soapy water when checking for leaks.

Before using fuel gas cylinders:

Always crack cylinder valve before connecting gauges to clean dirt.

Open cylinder valve slowly and leave wrench in position while cylinder
is in use.

A regulator shall always be used on fuel gas cylinders.

The cylinder valve shall always be closed before removing regulator.
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t
When fuel gas cylinders connected to gauges have a leak, it will be

repaired or removed from service and tray away from the work area.

r0.2.16Electricity

Refer to Section 4.3.5 for additional details on electrical safety.

All electrical work will be performed by qualified persons familiar with the NEC and

other applicable codes

Temporary lighting circuits require guards over the bulbs. Metal guards must be

grounded.

Keep extension cords out of water and at least 7 feet above walkways.

Disconnect switches must be labeled to show the equipment or service they feed.

Check before operating.

Always shut down electrical equipment before servicing, repairing, or investigating
questionable function

10.2.17 Decontamination

o Personnel

Do not walk through areas of obvious or known contamination.

Do not handle or touch contaminated materiais directly.

Make sure PPE is free of cuts or tears prior to donning.

Fasten all closures on suits, covering with tape, if necessary.

Particular care shouid be taken to protect from any skin injuries.

Do not carry cigarettes or gum into contaminated areas.

o HeaVy Equipment

Take care to limit the amount of contamination that comes in contact with

heavy equipment.

If contaminated tools are to be placed on non-contaminated equipment for

transport to the decontamination pad, use plastic to keep the equipment clean.

10.2.18 Illumination

All work on site when performed outdoors must be performed during daylight hours only

(Yrhour after sunri se to t/z hour before sunset). If work must be performed during hours of

darkness or inside buildings, the project will ensure that additional lighting is provided to meet

the requirements of 29 CFR, Part 1910.120 (8 CCR, Section 5192).
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10.3 ERGONOMICCONSIDERATIONS

Routine activities at the project may involve tasks that, by their nature, may subject personnel to
unexpected ergonomic stresses. Examples of ergonomic stresses include:

o Muscular sprains and strains

. Musculoskeletal trauma from impacts or vibrations

o Fatigue due to extended work schedules

Caution and workload awareness should be exercised by all site persorurel during project

activities. Tasks which involve manual manipulation of sampling devices, chemical storage

drums, shoveling, and/or prolonged exposure to vibrating mechanical equipment should be

monitored by the individuals involved with them to preclude the adverse effects of ergonomic

stress. Tasks should be rotated among the workers to minimize the effects of repetitive trauma.
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11.0 DISPOSAL PROCEDURES

The Waste Management Plan describes the handling of wastes from the project site and the

management of all decontamination liquids and disposable clothing and supplies that have come

in contact with contaminated materials. All disposable PPE will be heated as contaminated waste

and disposed of properly. Contaminated clothing will be placed in a drqm lined with a

polyethylene bag. Wastewater generated on site will be stored until ready for testing and

disposal. Temporary waste storage areas will be set up by each exclusion zone during the work

day. This waste will then be moved to a main storage area until ready for disposal, if required by

envirgnmental personnel" All waste containers will be properly labeled and stored as consistent

with regulatory requirements. Contents of the containers will be sampled by trained sample

technicians and sent to a laboratory to determine regulatory permitted disposal methods.

Decontamination water will be contained and captured using submersible pumps and"/or vacuum

units. TIFW will arrange for the proper disposal of all decontamination fluids, contaminated

debris, soil and other waste per contract requirements. In no case will accumulation be allowed

to exceed 90 days from the date that the accumulation started. TIFW has policies and procedures

that require that all disposal is managed by firms that have been pre-approved by an intemal

review process and by the DON.
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12.0 EMERGENCY RESPONSE PLAN

There are numerous emergency services nearby in the civilian community. This plan describes

response activities as they apply to HPS. Site-specific response procedures, if any different, will

be discussed in the SHSP. Certain information will always be repeated in every SHSP to ensure

that the information is readily available and 'bn top." For example, every SHSP;will have a table

that lists all the emergency contact numbers and the map to the nearest medical facilities-

I2.I RESPONSIBILITIES

The Site Superintendent or PjM, is the primary emergency coordinator for the project. kr the

absence of either or both the Site Superintendent and the PjM, the SHSS is the emergency

coordinator. The emergency coordinator will take charge and determine, direct, and delegate

personnel and resources to manage the emergency. Key responsibilities of the emergency

coordinator are to:

Initiate evacuation, if needed.

Initiate emergency response agency notification.

Evaluate and assess emergency situation to ensure that response activities are

commensurate with the level of the emergency and, as discussed in this plan, are

implemented.

Interface and coordinate with outside agencies responding to on-site emergencies.

I2.2 COMMUNICATIONS

personnel shall maintain verbal communication. The following communication systems will be

available during site activities:

Cellular telephone or access to a land phone for emergency purposes.

Hand-held radios, as needed.

Compressed air hom (signals emergency evacuation only) at the site.

Hand signals, if used, will be diagrammed and posted.

Posted location of evacuation assembly area(s).

Posted route to the nearest hospital for the project site.

Posted emergency phone numbers.
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12.3 ACCIDENT/INCIDENTREPORT

After the emergency event is over or during the course of the emergency when possible, the
SHSS will notify the PESM by telephone. Should an accident or incident occur, the Site
Superintendent or PjM and the SHSS will immediately investigate the cause, notify the PESM,
and promptly complete the following:

TIFW Incident Report Form. Details of the incident shall be documented within 24
hours and copies of the report forwarded to the DON RPM and the'PESM. Reports
of serious incidents will also be faxed to the PM by the Site Superintendent or PjM.

Incident Investigation Report. The Incident Investigation Report will have the same
distribution as the Incident Report Form within 3 days of the incident.

Any recommended additional hazard control measures must be discussed with the Site
Superintendent, the SHSS, and the PESM and meet their approval, prior to implementation. Any
occupational injuries and illnesses will be recorded, if applicable, on an OSHA Form No. 300.
The SHSS shall report immediately by telephone or telegraph to the nearest District Office of the
Division of Occupational Safety and Health (Ca1-OSHA) any serious injury or illness, or death,
of an employee occurring in a place of employment or in connection with any employment.
Immediately means as soon as practically possible but not longer than 8 hours. Records of all site
accidents and first aid treatments will be maintained by the SHSS.

12.4 PRE-EMERGENCYPLANNING

Prior to performing any work, the Site Superintendent or PjM and the SHSS will veriff all
emergency action plans by ensuring that planned support facilities are available and that
emergency contact numbers are valid. As work proceeds, the SHSS will continue to ensure that
plans specified in this section can be implemented at all times. Furthermore, the SHSS will

constantly ensure that plans are modified as necessary to accommodate changes. The SHSS will

coordinate all changes with the PESM. Upon arnval at the site, the Site Superintendent will
ensure that all personnel know the system for communication of emergency situations and how

to use a radio or nearby phone to summon emergency assistance. A vehicle must be available to
transport personnel to safe locations or to hospitals. All personnel on this project will know how
to use a portable fire extinguisher. All personnel will know the location of all emergency

equipment and supplies. The SHSS will ensure that emergency equipment is available in the
work areas as specified by site-specific plans and that the equipment is inspected as required by

resulations and TIFW oolicies:

o Fire extinguishers - monthly, annual refill and servicing, 7-year hydrotest

r First aid kits - monthly
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. Eyewashes - weekly, if preservative
4 months; otherwise, water must be
used for evewashes.

eyewash water may be changed every
weekly. Only potable water may be

is used,
changed

12.5 EMERGENCY MEDICAL TRJATMENT

The following procedures should be observed if an accident with injury occurs:

12.5.1 First Aid 
i

Only qualified personnel shall provide first aid and stabilize arL individual needing assistance.

Life support techniques such as CPR and treatrnent of life threatening problems such as airway

obstruction and shock will be given top priority. At least two persons certified in first aid

techniques and CPR will be on each work site at all times; TtFW EHS Procedure 4-1,

Bloodborne Pathogens, will be followed when first aid/CPR are administered. The SHSS will be

current in first aid and CPR. Professional medical assistance shall be obtained at the earliest

possible opportunity. The nearest hospital and clinic to t{PS is shown on a map that is part

ofevery SHSP. A general map to the nearest clinic and hospital is attached to this plan

(Figpre 12-1).

12.5.2 Minor Injury

o Contact a supervisor or "buddy."

o Have qualified first aid personnel treat injury.

o Record injury and include name of injured person, nature of injury, and treatment

siven.

12.5.3 MedicalEmergency

In the event of a medical emergency when actual or suspected serious injrr.y occurs, the

following procedures shall be implemented:

o Survey scene and evaluate whether the area is safe for entry.

o Remove the exposed or injured person(s) from immediate danger.

. Render first aid if necessary. Decontaminate affected personnel after critical first aid

is given.

o Obtain paramedic services or ambulance transport to local hospital. This procedure

shall be followed even if there is no visible injury.

. Call 911 from phones on HPS. Calling 911 from cell phones will notifyCalifornia

Highway Patrol who will notify county Emergency Medical Service.

o Identify location by number of nearest building, request medical assistance, and

provide name and telephone number.
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Request assistance from emergency medical service and/or additional assistance.

Other personnel in the work area shall be evacuated to a safe distance until the Site
Superintendent determines that it is safe for work to resume. If there is any doubt
regarding the condition of the area, work shall not commence until all hazard conhol
issues are resolved.

o Notiff ROICC of incident and fiIl out accident reporting forms and associated
documents.

12.5.4 Fatal Injury

If a fatal inj,r.y occurs, the following additional steps will be followed:

. Notiff the Site Superintendent immediately.

o Notify PESM who will initiate contact with Ca1-OSHA and other appropriate
agencies.

. Notiff ROICC.

o All work activities on the project must be stopped on the project for 24 hours.

o Assist CaI-OSHA as directed.

12.6 DECONTAMINATION DURING MEDICAL EMERGENCIES

Any personnel requiring emergency medical attention shall be evacuated immediately from

exclusion and contamination reduction zones. Personnel shall not enter the area to attempt a

rescue if their own lives would be threatened. The decision whether or not to decontaminate a

victim prior to evacuation is based on the type and severity of the illness or injury and the nature

of the contaminant.

For some emergency victims, imrnediate decontamination may be an essential part of life saving

first aid. For others, decontamination may aggravate the injury or delay iife saving treatment. If

decontamination does not interfere with essential treatment, it should be performed.

If decontamination can be performed:

Wash external clothing and cut it away.

Wrap victim in clean blanket or towel if necessary.

If decontamination cannot be performed:

. Wrap

o Alert
them

o Send

the victim in blankets or plastic to reduce contamination of other personnel.

emergency and off-site medical personnel to potential contamination; instruct
about specific decontamination procedures.

along site personnel familiar with the incident.

Final Base-Wide Health and Safety Plan

Hurters Point Shipyard
DCNr FWSD-RAC-04-1595

CTO No.0072, Revision 0, 04/23104

124



I2.7 EMERGENCY SITE EVACUATION PROCEDURES

In the event of an emergency situation such as fire or explosion, the SHSS or a supervisor will

activate an air hom for approximately 15 seconds indicating the initiation of evacuation

procedures. A11 personnel in both the restricted and non-restricted .areas will evacuate and

assemble near the support zone or other safe area as identified by the SHSS. Prior to start of

work at any project site the SHSS will identifu and mark the location of an evacuation assembly

area for that project site. The location should be upwind of the site as determined by the wind

direction. For efficient and safe site evacuation and assessment of the emergency situation, the

Site Superintendent or SHSS will have authority to initiate proper action if outside services are

required. Under no circumstances will incoming personnel or visitors be allowed to proceed into

the area once the emergency signal has been given. The SHSS must ensure that access for

emergency equipment is provided and that all equipment that may cause combustion has been

shut down once the alarm has been sounded. As soon as possible, and while the safety of all

personnel is confirmed, emergency agency notification will commence. The SHSS will brief site

personnel each day as to the location of the evacuation assembly area. After assembly at the

local site assembly point, depending on the nature of the emergency workers may be instructed

to re-assemble at the office trailers of TtFW located on Nimitz Avenue.

Prior to the start at each project worksite, the SHSS will establish safe egress routes from the site

to the evacuation assembly area. The SHSS will prepare a drawing or map that diagrams these

safe egress routes. The SHSS will use this same map to diagram egress from the evacuation

assembly area to the facility gate to be used as an exit. From this point, the map showing the

route to the nearest clinic and the nearest hospital will be used if medical services are required.

I2.8 FIRE PREVENTION AND PROTECTION

Fire prevention and protection measures require pre-planning. At least one 2O-pound dry

chemical ABC fire extinguisher will be located at each project site. A mounted fire extinguisher

is required in every vehicle including heavy equipment. Extinguishers mounted on heavy

equipment will be a minimum 5-pound ABC dry chemical fire extinguisher. Fire extinguishers

inside the cab of pickup trucks will be 2 Y, -powd dry chemical ABC. Fire extinguishers in the

cabs of all vehicles must be mounted or secured. Employees will follow safe work practices to

include proper storage of flammable and combustible liquids. Smoking is permitted only in those

areas designated specifically by the PjM, Site Superintendent or SHSS. Personnel will follow hot

work procedures to ensure that work is performed in a safe environment. ln the event of a fire or

explosion, summon the Fire Department immediately, take a head count, and implement

evacuation procedures.
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12.9 SPILL CONTROL AND RESPONSE

All spills, leaks, and fires involving oil or hazardous substances at HPS must be reported to the
to the RPM and the PESM. The person reporting the leak or spill is required to provide the
following information:

His/her name

Location of spill and facilitynumber, if known

Number of injured personnel and nature of injuries, if known

Substance spilled

Amount spilled (estimate)

Extent of spill

Rate that substance is currently being released (estimate)

Time spill occurred (estimate)

Any other pertinent information

The RPM in coordination with the PjM will manage notifications to regulatory agencies. In
addition, all spills will be reported to the TtFW Environmental Compliance Manager or the
PESM. Project personnel will not report spills directly to any agency unless specifically
requested by the RPM or Conkacting Officer.

A minor spill would involve no immediate threat to human health or the environment, minimal
property damage, and does not exceed the reportable quantity (RQ) for that material. In the event
of a minor spill, the appropriate response action is for the responsible person to notiS the RPM
and the PjM and supply the responders with as much information as possible. In the case of a

spill of contaminated or hazardous materials, the following procedures shall be followed:

Notify the Site Superintendent

Identify protective clothing or equipment required to respond

Contain the spill

Neutralize and./or solidify any product

Transfer material into 55-eallon drums

Document incident

72.9.1 Release Prevention and Minimization Measures

In addition to training, the following procedures will be implemented to prevent and minimize
releases of hazardous materials:
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Do not conduct hazardous materials operation when the weather could cause
significant risk to surrounding area if a spill should occur.

Transfer all materials in or over a bermed or "protected" area. A protected area is one
that is covered with an impermeable material, such as polyethylene.

Dike temporary storage tanks containing hazardous wastes or potentially hazardous
wastes to contain potential releases.

Maintain a supply of basic spill response materials and protective equipment on site
to include:

Absorbent sheets, pillows, booms or absorbent material

Open top 55-ga11on drums or other containers with lids

Booms, shovels, and other tools, such as squeegees

I2.IO SIGNIFICANT VAPOR RELEASE

Any project activity which releases significant amounts of vapor must be reported immediately,

as described in the spill release procedure. Every attempt to mitigate the release must be taken if

it can be safely performed. For example, during excavations vapor releases may be controlled by

simply replacing cover on the excavation. Downwind evacuation procedures may be required-

These will be initiated through coordination with HPS emergency coordinators.

12.71 EARTHQUAKE RESPONSE

If an earthquake should occur during the course of site activities, take the following steps:

. Stop working. Remain calm and do not panic-

o Do not use or do anything that might be a source of ignition (smoking, cutting, or

welding).

o Avoid power lines, power poles, and windows.

o If in a vehicle, stay in the vehicle until the earthquake is over.

o If in a building, take cover under a heavy piece of furniture or leave the building if

possible. Buiidings at HPS have not been maintained and many of them are subject

to collapse in an earthquake.

After the earthquake is over:

o Prepare for aftershocks. Stay out of severely damaged buildings.

o Meet for a head count at a location designated by the Site Superintendent.

. Check for injuries. Do not move seriously injured personnel, unless remaining where

they are would create danger of further injury.
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. Check vehicles, equipment, and buildings for any obvious damage. Do not enter any
buildings until their structural integrity has been evaluated.

o Check utility lines for damage. Switch off power, water and gas until a utility official
has inspected the buildings and operational area and determined it is safe.

r If driving, watch carefully for hazards created by the earthquake (undermined roads,
weak bridges, or overpasses, fallen power lines or poles, and so forth).

;.
r2.r2 EMERGENCY EQUTPMENT

The following emergency equipment will be brought onto the site or will be stationed near each

work area:

o Fire extinguisher, minimum one 20-pound dry chemical ABC fype in the CRC at the
edge ofexclusion zone.

o Industrial first aid kit, in the CRC, at the edge of the support zone.

o Portable eye wash, capable of supplying 15 minutes of water and protected from
direct sunlight in the support area, at the edge of the support zone.

o Air horn at the support area, at the edge of the support zone.

. Spill control material consisting of absorbent pillows or absorbent material and
shovels, plastic sheeting, and 55-gallon drum(s) in the support zone by the CRC
entrance.

The following equipment will be available at the support frailer for use in an emergency

situation:

o Industrial first aid kit

tD Blanket

Each SHSP may specify additional emergency equipment consistent with the hazards associated

with the CTO. For example, some projects may require that SCBAs be available for work on

projects where exposure to contaminants may require their use.

12.13 EMERGENCY INFORMATION POSTINGS

Emergency contact names and phone numbers will be posted at every project site (Table 12-I).

A map showing egress routes, evacuation assembly areas, and the route to the clinic and the

hospital will also be posted. At some remote locations, posting may not be practical. ln this case,

the contact names, phone numbers and maps will be placed on the dashboard of every vehicle.

These postings and maps are prepared for each SHSP.
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13.0 TRAINING

In accordance with TIFW corporate policy and pursuant to 29 CFR, Part 1910'120 (8 CCR,

Section s1g1),hazardous waste site workers shall, at the time ofjob assignrnent, have received a

minimum of 40 hours of initial health and safety training for HAZWOPE& unless excepted by

the above reference. At a minimum, the training shall have consisted of instr-,uction in the topics

outlined in the above reference. Personnel who have not met the requirements for initial trqping

shall not be allowed to work in any site activities that may expose them to chemical or physical

hazards.

An employee's prior experience and/or training for equivalency may be considered to meet the

training described above. The PESM will make the determination if previous experience and/or

training meet the initial training requirements.

ln addition to the required initial training, each employee shall have received 3 days of directly

supervised on-the-job training at ahazardous waste site. This training shall have addressed the

duties the employees are expected to perform and be properly documented. The TtFW Site

Superintendent has the responsibility for ensuring that personnel assigned to field sites comply

with these requirements. The Site Superintendent will provide the DON Contracting Officer or

designee with written certification of completion of the required training and maintain copies of

required training records at the work site.

13.I MANAGER/SUPERVISORTRAINING

In accordance with 29 CFR, Part 1910.120 (8 CCR, Section 5192), on-site managers and

supervisors directly responsible for, or who supervise employees engaged in hazardous waste

operations, shall receive training as required above and at least 8 additional hours of specialized

training on managing such operations by the time ofjob assignment.

13.2 ANNUAL 8-HOUR REFRESHER TRAINING

Annual g-hour refresher training will be required of all hazardous waste site field personnel to

maintain their qualifications for fieldwork. The following topics will be reviewed: toxicology,

respiratory protection-including air purifying devices and SCBA-medical surveillance,

decontamination procedures, and personal protective clothing. ln addition, topics deemed

necessary by the SHSS or PESM may be added to the above list.
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13.3 SITE.SPECIFICTRAINING

Prior to commencement of field activities, the SHSS will provide site-specific training to all
personnel assigned to the site; this training will specifically address the activities, procedures,
monitoring, and equipment for the site operations. Training will include site and facility layout,
hazards, and emergency sewices at the site, hazard communication, and will highlight all
provisions contained within the SHSP. This training will also allow field workers to clarif
anything they do not understand and to reinforce their responsibilities regarding.safety and health
for their particular activity. Additional training, if required for completion of field tasks during
the site work, will be identified and provided for personnel as the work,progresses.

I3.4 RADIATION WORKER TRAINING AND RADIATION AWARENESS
TRAINING

Workers that perform radiation-related work under a Nuclear Regulatory Commission license
may be required to have specific training as required under that license. This training is specified
in the license. The SHSS will review training records to ensure that all workers required to have
this training have documentation in their training records.

All workers at HPS will receive, at a minimum, radiation awareness training. This training will

address the hazafis associated with radiation, the types of radioactivity expected to be

encountered, protective measures, and what should be done if they encounter suspicious objects

or known radioactive materiais. This training will be documented in each employee's training

record.

13.5 ASBESTOS AND LEAD AWARENESS TRAINING

HPS has many buildings and areas that have asbestos-containing materials and at a minimum

lead-based paint. All workers at HPS must receive asbestos awareness haining and lead

awareness training prior to performing any work activity at HPS. The training course is a course

that has been prepared by TtFW on each subject. The course is usually presented by the SHSS.

Documentation of this training must be in each employee's training record.

13.6 ON-SITE SAFETY BRIEFINGS

Project personnel and visitors will be given daily on-site health and safety briefings by the SHSS,

or designee, to assist site personnel in safely conducting their work activities. This training will

be conducted prior to the start of new work activities using AHAs. The briefings will include

information on new operations to be conducted, changes in work practices, or changes in the

site's environmental conditions. The briefings will also provide a forum to facilitate conformance

with safety requirements, and identify performance deficiencies related to safety during daily

activities or as a result of safety inspections.
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I3.7 FIRST AID AND CPR

The SHSS will identify those individuals requiring first aid and CPR training- At a minimum,

the SHSS will have received first aid and CPR kaining. At least two persons trained and current

in certification of first and aid and CPR will be present at every worksite. The training will be

consistent with the requirements of the American Red Cross Association'
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14.0 LOGS, REPORTS, ANID RECORDKEEPING

The following is a summary of required health and safety logs, reports, and recordkeeping for

this contract.

I4.I SITE HEALTH A}[D SAFETY PLATT CHANGE APPROVAL FOR]\{

A Site Health and Safety Plan Change Approval Forrn is to be completed for all changes to the

SHSP. This form requires the signatures of the PjM or Site Superintendent, the SFISS, and the

PESM. Upon request, the PESM sends a copy of this form to the DON CEI within 5 workdays

for review. Substantial changes to the SHSP may require a Field Change Request (FCR)

according to the QC Plan in order to initiate a significant change to the SHSP. PESM approval

of each FCR is required. Copies of the FCR affecting the SHSP are also sent to the DON CIH.

I4.2 MEDICAL AND TRAINING RECORDS

Full medical and training records are normally kept by the employer. Proof of the most recent

training and medical qualification must be provided to the SHSS by the employee. The SHSS

will keep a fiie containing appropriate training and medical qualifications for site workers.

Medical records will be maintained in accordance with 29 CFR, Part 1910.20 (8 CCR, Section

3204). The examining physician retains custody of the complete medical record. Employee

records have only the physician statement of medical qualification for duty and the employee's

fitness to wear a respirator

74.3 ON-SITE LOG

A log of personnel (including job title, level ofprotection, and work location) will be kept on site

each day by the SHSS or designee. Originals will be kept in the project file.

I4.4 EXPOSURE RECORDS

Any personal monitoring results, laboratory reports, calculations, and air samplin g data sheets

are part of an employee exposure record. These records will be kept in accordance with 29 CFR,

Part 1910.20 (8 CCR, Section 3204). For TIFW employees, the originals will be sent to the

records coordinator. For subcontractor employees, the originals will be sent to the subcontractor

employer and a copy kept in the project file.

14.5 ACCIDENT/INCIDENTREPORTS

A TIFW accidenVincident report must be completed following any event involving emergency

first aid, lost time, or property damage. The originals will be sent to the TtFW records

coordinator for maintenance and distribution by TIFW. Copies will be distributed to the PESM,
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Site Superintendent, subcontractor employees, if appropriate, and the DON Contracting Officer.

A copy of the completed forms will be kept in the project file.

14.6 OSHA FORM 3OO

An OSHA Form 300 (Iog of Occupational Injuries and lllnesses) will be kept at the project site.

All recordable injwies or illnesses will be recorded on this form. At the end of the project, the

original will be sent to the TtFW records coordinator for maintenance. SubconEactor employers

must also meet the,,,requiremorts of maintaining an OSHA Form 300. The TtFW

accident/incide4t report meels the requirernents of the OSHA'Form 301 (Supplemental Record)

and must be maintained with the OStr{A Form 300 for all recordable injuries or illnesses.

I4.7 HEALTH AI\D SAFETY FIE,LD LOGBOOKS

The SHSS will complete and maintain the daily logbook at the site. Logbooks will be used to

document important events as they occur. Some general procedures will pertain to the use of all

logbooks. The following information will be recorded on each page of all logbooks:

o Initials ofpersons making entry

r Date

o Time of each entry (military time)

o Location

The logbook will be signed at the end of each day or work shift. Al1 entries will be made in

black ink. No pages will be removed from the logbook and each page will be numbered. Any

corrections will be made with a single line through the entry, and initialed.

The logbook will be used to record daily site conditions and activities within the exclusion zones.

The logbook will contain the following items:

r Names and job titles of all personnel in the work group

. Level of protection

o Health and safety monitoring equipment used

o Weather conditions

o Work/rest schedule (if appropriate)

r I description of the activities as they are occurring

. Any pertinent health and safety observations

. Sample number (if appropriate)
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Copies of the logbooks will be submitted to the Site Superintendent as necessary. The original

logbooks will become part of the exposure records file and will be maintained by the TIFW

records coordinator.

14.8 MATERIAL SAFETY DATA SIIEETS

MSDSs will be obtained and kept on file at the project site for each hazardous chemical brought

to, used, or stored at the site. An MSDS for each contaminant will also be;.maintained. The

MSDS will be kept on file by the SHSS at the proje.ot site.

14.g CLOSEOUT SAFETY REPORT

.A. final closeout safety report will be provided to the PESM summarizing the safety performance

achieved during the site work. Specific elements of the report will include the following:

o A description of significant events,
to prevent their occurrence.

o A summary of monitoring results

exposures, accidents, illnesses, and actions taken

including air, noise, radiation, and heat stress

samples.

o A description of any state or federal inspections involving the health and safety of site

workers.

14.10 REQUTRED POSTINGS

o Department of Labor

1. Minimum Wage

2. Polygraph Protection Act

3. Equal Employment OpportunitY

4. Job Safety and Health

5. Family Leave

o CaI-OSHA

1. Safety and Health Protection on the Job

2. Discrimination in Employment

3. California Workers Compensation (Sign begins: " If a work itju.y occurs...")

4. Emergency Phone Numbers

5. Notice of Unemployment and Disability lnsurance

6. Access to Medical and Exposure Records

7. Hearing Protection Standard
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8. For sites where radioactive materials are used or stored (Ni-63 in electron
capture detectors, density meters such as Troxler):

1) Standard for Protection Against Radiation

2) Notice: Current Copy of Radiation Control Regulations and
Radiation Control Officer

9. California Law also requires a posting of what day is payday and a multipage
document regarding minimum wage. ;.

' 
10. Operating Rules for Forklifts if forklifts are used on project

11. Califomia's Accident and krjury Illness Prevention Program: a management
policy on Health and Safety

o ContractRequirements

1. Posting of HOTLINE POSTER

2. Drug Policy Poster

3. Posting of Prevailing Wages

o Company (TIFW) Required Postings

1. Policy on Sexual Harassment

2. Policy on Equal Employment Opportunity

3. AccidenVlnjuryReporting

4. Environmentai Safety and Quality Poster (ISO 14001)

5. Recycling and use Double Sides Posters

6. TtFW ZIP Poster

7. TIFW Work Rules
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15.0 FIELD PERSONI{EL REVIEW

All personnel are required to be trained in this Base-Wide Plan and each SHSP. Upon

completion of this training and review, all project personnel will acknowiedge this training by

signing a review form acknowledging training in this Base-Wide Plan. A separate form will be

used to acknowledge training in each SHSP.
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16.0 REFERENCES

American Conference of Govemmental Industrial Hygienists (ACGIH). Most current

publication. Threshold Limit Values (TLVs) for Chemical Substances and Physical

Agents and Biological Exposure Indices.

American kon and steel Institute.1993. Wire Rope (Jsers Manual. ;.

De,partment of the NaW (DON)/lvtarine Corps. 2000. Navy/IvIarine Corps tastallation

Restoration Manual. August.

Tetra Tech FW, krc. (TtFW) Corporate Health and SafetyProgram Manual (most recent).

TtFW Project Rules Handbook, Volumes I and II (most recent).

U.S. Army Corps of Engineers. 1996. U.S. Army Corps of Engineers Safety and Health

Requirements Manual, EM 385-1-1,3 September.

U.S. Department of Health and Human Services. 1985. Occupational Safety and Health

Guidance forHazardous Waste Site Activities.

Note:

Where no date is given in the references above, it is assumed that the reference used will be the

most recent publication. Specific references unique to a project will either be listed as an

attachment to the SHSP or they will be incorporated as a separate section to the SHSP. For

example, a specific procedure for personal air sampling may be included as a reference within

the SHSP.
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Page I of2
TABLE 12-1

EMERGENCY INFORMATION

REPORT ALL FIRES, SERIOUS INJURY, OR UNCONTROLLED
SPLLS IMMEDIATELY: 911

Clinic: Concentra Medical Center
Occupational Health Clinic

(415) 648-es01

728 20th Street
SanFrancisco, CA 94107

Hours of Operation: 7:30 a.m. - 5:00 p.m. (Monday - Friday)

From the TIFW offices at HPS, use Nimitz to go toward the main gate.
(The hmes Avenue gate is the only open gate to HPS.) Once on Innes,
continue northwest on Innes, bear right on to Hunters Point Boulevard.
Continue on Hunters Point Boulevard, which becomes Evans. Continue
on Evans and turn nght at 3'o Street. Continue on 3* Street, past Cesar
Chavez until 20ft Street. Turn left, clinic is on the right.

Hospital: San Francisco General Hospital (415) 206-8000
1001 Potrero Avenue
SanFrancisco, CA 94110

From the TIFW offices at HPS, use Nimitz to go toward the main gate.
(The Innes Avenue gate is the only open gate to IIPS.) Once on Innes,
continue northwest on Innes, bear right on to Hunters Point Boulevard.
Continue on Hunters Point Boulevard, which becomes Evans. Continue
on Evans and turn right at 3'd Street. Continue to Cesar Chavez. Turn left
onto Cesar Chavez. Continue west on under the 280 Freeway and
continue to under the 101 Freeway, turn nght on Potrero. Continue on
Potrero. Hospital will be on the right on 23* Street.

Fire/PolicelEMS: 911
There is a federal fire department and Department of Defense Police on
HPS, but they should be contacted through the 911 number.

911 callsfrom a cell phone do not go directly to HPS emergenql
ices, but the California State Hishwav Patrol.

TtFW Contacts: Project SHSS
Richard Quinn, CSP
(4rs) 67r -1990
cell: (650) 450-1969

Jose Payne (619) s32-0es2

Peter Strohanoff
Project Engineer
(srO) 749-s94r

Andy Uehisa
Construction Management Technician
(sr0) 749-se46
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Project Manager
Glenn Starr
(619) 47r-3sr7
cell: (619) 602-6483

Project PESM (CEI)
Roger Margotto
(619) 47r-3s03
pager: (714)810-3742



Page 2 ofZ

Poison Control Center:

CI{T',MTREC.

National Response Center: (800) 424-8802

RCRA (800) 424-9346

TABLE 12.1

EMERGENCY INFORMATION

Michael Mentink (415) 7434729 (415) 559-9851 (ce11)
Environmental Compliance Manager

California Poison Control System, Central Office
Emergency Phone: (800) 8764766l\ll of CAI

(800) 424-e300

CHEMTREC
CIH
CSO
CSP
EMS
HPS

Chemical Transportation Emergency Center
Certifi ed Industrial Hygienist
Caretaker Site Office
Certifi ed Safety Professional
Emergency Medical Services
Hunters Point Shipyard

PESM Project Environmental and Safefy Manager
RCRA Resource Conservation and Recovery Act
ROICC Resident Officer in Charge of Construction
RPM Remedial Project Manager
SHSS Site Health and Safety Specialist
TIFW Tetra Tech FW, Inc.
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MATERIAL SAFETY DATA SHEETS
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Genium Material Safety Data Sheets Collectian:

Sheet No.28
Antimony Trioxide

Issued: l2l81 Revision: C-5/93
Section l. Material ldentlfication
Antiil;y Trioxid
adding arnmonium hydroxide to antirnony chloride, or direct extraction from low-grade ores. Used in fire
retarding of textiles, paper, and plastics (chiefly PVC); paint pigments; high stability speciatty lubricanrs:
phosphors: as a cerarnic opacifier; catalysq mordan( glass decolorizer; and chemical intermediate.
Other Designations: CAS No. 1309-64.4, antimonious oxide, antimony peroxide, antimony sesquioxide,
antimony rvhite, Antox, C.I. Pigment White II, Dechlorane-A-O, diantimony rrioxide, Exitelite, flowers of
antimony, Senarmontitg Valentinite, Whire Star-
Manufacturer: Contac{ your supplier or distribuior. Consult latest Chemical Week Buyers' GuideQlt for a '

suppliers list.

Cautions: Antimony tioxide is an eye, skin, and mucous rnembrane irritant and is considered a suspecred
homan carcinogen. The powder form will ignite and burn in air when heated-

Antimony trioxide, < lW - Impurities include arsenic.

1992 OSHA PEL 199}94ACGIHTLV 192 Toxicity Data*
Transitional & Final Rule Umits TWA: 0.5 mglm3 (handling and use, as Sb) Rat, inhalation,TC6:4200 pg,/m3 given intermittently for
8-hr TWA: 0.5 mglm3 (as Sb; 

r99l DFG (Germany) MAK 
52 weeks caused liver and lung rumors.

1990 IDLH Level TWA: 0.5 mg/m3 (as Sb) 
Rat' oral, LD56: > 20 gkg

80 mglm3 (as Sb) Category III: Substances with systemic effects 
Rat' inhalation , TCln: 270 1tglflf from I to 2l days of

1gg2 NIOSH REL 
onset of effects; > 2 hr 

pregnancy caused post-implantation mortality or fetal death

rwA:0.5mg/m31asSb; 5ii'*il:"1'#*fi$:$ffi:,::J:l*va,ue,,,,shift

* See NIOSH, R?ECS (CC565000t)), for additional mutation, rcproductive, tumorigenic, and toxicity.dara.
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Section 3. Physical Data
Boifing Poinfi 843.3 "F (1550 "C),sublimes*
Melting Point: 346.1 "F (655 "C)
Yapor Pressure: I mm Hg at 574 'F (1065-2 "C)
pII: Amphoteric (can react as an acid or a base)
Molecular Weight 2915

Appearance and Odor: White, odorless, crystalline powder or cubes.
* Sublimcs in high vaarum at 752 "F (400 "C)

Density: 5-2
Water Solubilif5r: Insoluble; 0.000029 mole/I000 g water at77 "F (25 "C).
Other Solubilities: Soluble in sulfuric, hydrochloric, and nitric acids; potassium
hydroxide; warm tartaric acid; bitartrates; alkali hydroxides and sulfides.

Section 4. Fire and Explosion Data
Flreh Point Noae r€pql_ llutoignicon Temperature: None reported ILEL, N;@
Extinguishing Media: The powder igniles and burns wtren hcated; the cubes dont. Use dry 

"tr"*i.Aryar 
foam.

Unusual Fire or Explosion Hazards: The more finely divided the powder, the morc readily it burns-
Special Firefighting hocedures: Because firc may producc toxic thermal decomposition producs, wear a self-contained breathing apparaus
(SCBA) widr a ftll facepiece opcrated in pressurc{emand o'r positive-prcssurc mode. Do not release runofffrom fire control methods to sewen or
waterways; dike for proper disposal.

Section 5. Reaclivi$ Data

Section 6.Ifeatth Hazard Data
Carcinogenicity: The ACGIH, TLV-A2 lsuspccted human cacinogen for SUzO, proarc
animals only, SbrO, lundling and usc),(la! list antimony trioxide as a carcinogen
Summary of Risks: Antimony trioxide is irritaring to thc cyes, skin, and rcspiratory tracL Chronic exposure appcars to be more of a threat than
acute exposure and is cvi&nt by lreart diseasc, 'antimony nreaslcs', and possible carcinogenicity. Liver and kidney damage is sesn in animals but
it is not clear if thc sanr damage could occur in humans. Due to its insolubility in water, antimony trioxide is less toxic than solubte antimony
salts. In addition, it is 6rce tinees less toxic dran the metal.
Medicat Conditions Aggravated by r-ong-Term Expcure: skin, heart, and tung disorders.
Target Organs: Eyes, skin, and thc rcspiratory and cardiovascular syst€rns-
Primary Entry Routes: Inhalation, skin and cyc contact, ingestion.

Continue on nczt page
Co9ytiff* O l9t3 Cxnah hbli$iog Cdpnaid. Any qlmid u* 6 cp.odmir ?krm tlr. Fblkhd,r Fmi$irn i: Fdribircd.



No. 28 Antimony Trioxide 5/93

Section 6. Health Hazard Data, continued
Acute Effects: Inhalation can cause sore throat. headache, chest pain, shortness ofbreath, metallic {aste, nausea and vomiting, djarrhea, and
weight loss- Skin contact is irritating. Eye contact is irritating and can cause conjunctivitis. Ingestion causes irritation ofthe gastrointestinal tract,
vomiting, bloody stools. slow pulse and low blood pressure, shallow breathing, and possibly, coma and convulsions resulting in death.
Chronic ElTects: Chronic inhalation can cause inflammation of the respiratory tract resembling simple pneumoconiosis and is shown by radio-
graphic lung changes (studied individuals were exposed up to l0 X the TLV). Lung cancer is possible based on an English epidemiologic study
but at present, SQO3 only has status as a suspected carcinogen- There is also evidence of chronic heart disease due to effects on the heart muscle.
Repeated or prolonged skin contact may cause "antimony measles ", consisting of itchy papules and pustules around the sweat and fat glands. This
is particularly seen in moist areas (elbows, underarms, groin area, etc.). The condition appears to be more prevalent when temperatures are high.
FIRSTAID
Fyer,: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amounts of
water until transported to an emergency medical facility. Consult a physician immediately.
Skin: Qar:c/</y remove contaminated clothing. Rinse with flooding amounts of water to remove any loose material, therlwash with soap and water-
For rcddened or blistered skin, consult a physician.
Inhalation: Remove exposed person to frcsh air and support breathing as needed.
Ingestion: Never give anything by mouth to an unconscious or conwlsing person. Contact a poison control center. Unless otherwise advised, have
thatconscious and alen prson drink I to 2 glasses of water, then induce vomiting.
After lirst aid, get appropriate in-planl paramedic, or community medical supporl
Note to Physicians: Support respiratory and cardiovascular function. A urine test c:m be used to confirm exposure-l mg/L is indicative of
potentially harrnful exposure. Chelators such as BAL and unithiol have been used in some countries.

Section 7. Spill, Leak, and Disposal Procedures
SpilUleak: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Shut off ignition sources. Cleanup personnel should
protect against inhalation and skin/eye contact- Avoid dust generation; do not sweep. Carefully scoop spills into suitable containers for disposal.
Damp mop any residue. Vacuuming (with an appropriate filter) may also be used- Prevent entry into sewers, drains, and waterways. Follow
applicable OSHA regulations (29 CFR 1910.120).
Environmental Transport: Antimony trioxide is not expected to volatilize from water because of its low vapor pressure.
Ecotoxicity Values: Lcpomis macrochirus (bluegill sunfish), LD56 = > 53A mgfi)961r; Pimephales promelas (fathead minnow), LD56 = I $f f
mgllJ96hr.
Disposal: Consider returning large :unounts to a smelter for reprocessing. Contact your supplier or a licensed contractor for detailed recommenda-
tions. Follow applicable Federal, state, and local regulations.
EPA Designations
RCRA Hazardous Waste (40 CFR 261-33): Not listed
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ, l0O0 lb (454 kg) [* per CWA, Sec- 3l I (bX4)]
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
SARAToxic Chemical (40 CFR 372.65): Not listed
OSIIA Designations
Listed (as Sb) as an Air Contaminant (29 CFR 1910.1000, TableZ-l-A)

I

Section 8. Special Protection Data
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR l9 10. 133)- Because
contact lens use in industry is controversial, establish your owri policy. Respirator: Seek professiona! advice prior to respirator selection and use.
Follow OSIIA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. Consider the NIOSH
respirator recommendations for antimony dust bcause there are no specific recommendations for antimony trioxide. For ernergency or nonroutine
operations (cleaning spills, reactor vessels, or storage lanks), wear an SCBA. Waming! Air-purifying respirators do not protect workcrs in oxygen-
deficient atmospheres. If respirators arc used, OSHA requires a written respiratory protection program that includes at least: medical certification,
training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. Othen Wear
chemically protective gloves, boots, aprons, and gauntlets to prevent skin contacL Butyl rubber and polycarbonate are suitable materials. Ventilation:
Provide general and local exhaust ventilation systems to maintain airbome concentrations below the OSHA PEL (Sec. 2)- Local exhaust ventilation
is p'rcferred because it prevents contaminant dispersion into the work area by controlling it at its sourcejlo3) Safety Stations: Make available in the
wor* area emergetry eyewash stations, safety/quick-drench showers, and washing facilities. Contaminated Equipment Separate contaminated
wor* clothes Aom sfeet clothes and launder before reuse. Remove Sb2O3 from your shoes and clean PPE- Comments: Never ea! drink, or smoke in
work areas. Practice good personal hygiene after using Sb2O3, especially before eating, drinking, smoking, using the toileg or applying cosmetics.

Section 9; Special Precautions and Comments
Storage/Handfing Requirements: hevent physical damage to,containers. Store in a cool, dqr, well-ventilated area away from incompatibles.
Engineering Controls: To reduce potcntial heal& hazads, use sufhcient dilution or local exhaust ventilation to control airborne contaminarts and
to maintain ioncentrations at the tdwest practical level.
fidmini<trative Conhots: Consider preplacement and periodic medical exams of exposed workers with emphasis on rhe skin, tungg and heart.

DOT Shipping Name: Antimony compounds,
inorganic, soli4 n-o.s.

DOTllazard Class:6.1
ID No.: uNl549
DOT Packing Group: III
DOTLabel: Kecp away from food
Sp€cial Provisions (17 2.102\ : -

Transportation Data (49 CFR l72.l01)

Packaging Authorizations
a) Exceptionst 173.153
b) Non-bulk Pactaging: 173.213
c) Bulk Packaging: 173.240

Quantity Limitatiorrs
a) Passenger Aircraft or Railcar: 100 kg
b) CargoAircraft Only:200 kg

Vessel Stowage Requirements
a) Vessel Stowage: A
b) Other: -

MSDSColbaionRderences: l ,2e,zr. iot.  tof n4,l , :6.w.l32, t i3, 136, t39, t59, 167,168,176, 183, 186
Pr€"arcd by: M Gannon, BA: Industriat Hygiene Review: PA Roy, MPH, CIH: Medical Review: T Thoburn, MPH, MD
co''i'io|99]byGGnimPublishi4Ccporerin.Anyfi.|earFodminyir}un0rcprrblidrcr/spanisioi'Foltit'|.d.,udtfsabdE9irabi|iyofinffioo|gEinffrhcplrrc.l
c aryify rhc Fttter's rcspo.tsibiiity, AltluEh rm.bb ce h.r b€n btco in tlE pcFnrioi of sh hfimdia C*oim Slisning Capoeioo cxrods m earmti6, oat6 rc cpm6ai#. .8, Bud$
d cgo,Bilitity $ b at* cor{y d suibbilily of ssh iofmtiff fd rpplicrlioo to thc prFhasr's iilcndcd srp<rc o fo coscqry of ia u*.



Material Safety Data Sheets Collection:

r @P ".::::HiFiiiffi;;J'"'
Arsenic Description: Ob?-{ frol-flue dust of coppcrand lead snrelters as whitc arscnic (arscnic rrioxide). Reduaion
with charcoal and sublimarion in an N, currcnr yields purc arsenic. Mctallic arsenic is uscd for hardeninjcopper, tead. and
alloys; as a doping agent in germanium and silicon solid-state products, speciat solders, and medicine; aid to make
gallium arsenide for dipoles and otlrer electronic devices. Alenic compounds qe used in manufacturing certain types of
glass; in textile printing. tanning. taxidermy, pharmaceuticals, insecticides and fungicides, pigment projuaion, and
antifouling paints: and to control sludge formation in lubricating oils. Arsenic trioxioe is *rL iource for Sz9, ,i;ii 

".r"ni.products-

Section 1. Material

Other Designations: CAS No. 744Gi3&l2; arsen; arsenic black; As: gray arsenic; merallic arsenic.
Manufacturer: Contact your supplier or distriburor. Consult rhe tateit ehzmicalweek Buyers' GuidCTi) for a suppliers list.

BoilingPoin& sublimes at I134 "Fl6I2"a
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Melting Poin* 1497 "F/814 "C
YaporPressure: I rnm at702"FR72 "C(sublimes)

Atomic Y,leigbtz 74.92
Density: 5J24 at57 "Fll4"C
l{ater Solubility: Insolublet

Appearance and odor: A brittle, crystalline, silvery to black meta[oid. odorless.

a This dara pcrtains to arsenic only
f Arscnic is solublc in nitric acid

Stability/Polymu"i"aCo",
polyrnerization cannot occur. 

'------ -'v'-r

chemical Incompatibilitieq 4,..n1" can read vigorously on contact with powcrful oxidizers such as bromates, pcroxides, chlorates, iodates,
l-trul'silvc-r nitrate, potassium nitratc' potassium permanganare, and chromium (vI) oxide. This material is also incompatiblc with hatogens.brornirrc azide. patladium, dirubidium .""tylia", zirrc. and ptatinum.
Hazardous Products of Decompcition: ihermal oxidativc decomposition of arsenic and its compounds produces irritating or poisonous gascs.

C.ttri3h O feeO C.ni*
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3=:9.:$g;T#ll9jllk#.9l,Ltl!:lg*nic as.a human car.cinogcn (C^roup t). This cra.tuation appties to 
"*oi" aniffiIil.*'e"v5E'gv "".::'^1:1:-'f,-':Y:,','l_ii.l gsgnp as.a numan catctnogen (u-rouP l). lhts evaluatton applies to arscnic and arscnioounds as a whorc. and notrrccessarily*:ll:9iy,a_"fl:!"ry:q!rl_,t!il {f_cio9p}nifes?iifi rh-"J b"r'h rh;:ffi;;;ff; ri;r;"64-) - ^ - - . ' - , t .  r a  c r r n n a t w  i riompounds arc strongly implicated ascauses of skin. tr;g. ;;dlt;ph;iic;;'[e.s:E;;;;.;i"i rrrrdi;r";;;.':i;ffi'il;,?;ff#T*

end ieratopenic efferlsin laboratorv animalsand tcralogenic sln laboratorv animals

-S-t{l^:g-.1ry$,^4ry*-:"-l-pg9,n$,at" irrirants of the skin, mucous membranes. and eyes. The moist mucous membranes are mosr sensi

ton.
Acute !.ffects: Acute industrial intoxication is more likel i.se from inhalation of arsine. .Howgver, with corrosive arsenical vapors, conjuncti-

to irritation. holoneed coqlacl res'ults in local hyperemil !g!""4-:t"gnrion) and larei 
".siciitar or-b;;i;igr .*plon. Eptii;il d;il"',#ii'J

fn1*j*l.91qf5:-lT,-q!:fl-ryylqq"qi [aigeneritivc sute 6r thc 'i9*;"$*;;ffi;#ffiilirer acure or chronic arsenic ooisonins
other comolications of acttc and-chronic arsenic'poisoniig arc_ en<i:ptratoplury latrcriiiors bi 6-r"iiri:irutture) 

"na 

'oxii 
auiri,rri.- 

a"u waurrt'

1,lgi*-*:ditio,,*s,agsraytg_b-r-Long-fp-;m'i;;pi; "r!i-Di Hfu-iiGi ;ix"il.;4il;"t;fi;f"lilF;i;i;'ffiiL rormaion orll^Tj*Ifl9t-P,.T,4.{{!Y1qd_?-f l,ong-'fcnn Exposu-rt: DamaErc to tlp liver, nervous, and hematopoiai
Dlooc or Dloo(l cells In he,Dooy, syslcm may. be pernanent. Pulmonary and lymphatic cancer may also rjccur.
Target Orsans: Liver. kidneyi. sliin.
Primary Fntry Routes: Inhalaiion. iil3'f :'sy?fr S'.?r*l't*liillliffi i;i'#?l1fifi 'ri:tr;,,,i",unqbserpri
Acute 6ffects:-Acute indusrnat rnt{}rtf ltron rc m^r. t i latv ra a.ic- f,^- i-har,r.a,
vitis, eyerid eoemi. and'i"en cornear_erosi"";;;;,f,lfi?,.1""fr,fi"'fifi,,lllili';'ii1,fl#,?rtfiX,ilifl;yr*"i,TlTi"ffgfil*.:l*rl conjt
iij*lF*j*":#l3#tj",.#d{ffii::iiq.ddfi""T"'ili:'iiffi_;tiJd,EeEs r:,1ry-sl:,.y,Fo rhirsr. nnrsea, vomiting, "[*tjHr,for several hours if ineested with-food.. Acute poisoning"miy resrilrin'acnG il;ityiF d,Hil-J;fi.'f-*i bi;ft;ilr'ii"'"-' 

us' r"q' w seravEq
Chronic Effects: chn6nic symptoms include i'eisiiilo"si, [iii-ti,t!, ri!"iea, ;;-a]i4;6d;G;;ii;g;irh constipation, palmar and ptantarhvoerkeratoses (thickening of_E::.n*: tayer 5f skin on pirms ino solA ;a]+t)r ;19 sid iliiffi;:;lt pefi;h;fi ii:i,.iiii<iin"*mation oftlii nerves). Leukemia, bone marrow depressibn, or apiasiii'aniiiir'toiJrii*ii."ir,g Jf6ri"a-i;;fiiil;euns) may occur after chronic exposure.FIRSTAID

f$5ig.i,iUffiltgiitrli"gilt""?ii,1l!:i*,?ll1;;9i,il'',,FJ;S"f:t'$t.1it"l#t1ffilsJF;l#."*'"1fliffi[':$'trfJ:,*:"Inhalation: Remov.e exposed pe.rson to fresh air and suppSrt breathini as needeo.
rnqesofT: Ieg_glye anymtng Dy mouth to an unco.nsc_ious or convulsing person. lf ingested, have a conscious person drink I to 2 glasses ofwater, then induce repeated vomiting until vomit is clear-
$f. teq Srsq ai{, ge{gpproprlate in-plant, paramedic, or community medical supporl
rny$oan's Nole: -ll emesls ls unsuc@sstul alter two doses of lpecac, consider gastdc lavage. Monitor urine arsenic tevel. Alkalinization of urine-1l.Flq.q:,,"Itdispositiqn of red cell breakdown producs in ienal tubular ceils. If acure Exposu.. it rigninl"n-i g1;;12i*; i,.i|,tffine ourDut andmonitor volume qnqus, prefgr.ably with ggntral venois pressurc line. Auolqinal X-;t;;i-oniA be a;;;6"ti;iiidfii-iddd"o;'tit6rf# *-
th"rapy with BAI- follo'wed by ri-penicillamine is recoinmended, bur ipecinCaosine'guid;tines arc;l;l;i;'d#;t;"rilf**'-

t Dcsignations for arscnic only,
f, Listcd as arsenic compounds (as As)-

D0TShipping Name: Ancnic, solid
I)oTHazard Class: Poison B
ID No.: UNt558
DOT Label: Poison
DOT Packaging Requirements: I 73.366

IMO Shlpping Name: Arscnic, mctallic
IMO Hazard Chss:6.1
IMO Labe* Poisoo
IMDG Packaging Group: II
ID No.: UNl558

DOT t733e

co?''irhot99obyGcdonPUbti3hintco.F.{inA''mGrcir,ordGFod6i6'rtudtF,btirtdtFEi$in-itFo|'licd.,0dtmroo.
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f:tn't6 tr sr i"i.nr,* (La,- n or*i"i i-p"..,;,-.'.* - *-di6. m,r6 m rce.r.mrim. 'd &ft,

ffi eirg*fi Gfflffiffii"{4,T.ry"H6"9"fr:t$,?ffi)?:f +,tr;ff.:tr"3r."Kf g$,f $f f 9s*mnonroutine gperatig-ng (cleaning spills, ri&ctor vesiels, or storage tants). *"ar an Scs'A.
X?P_n$;_nt-gl!fng r€:,sprrarors do no, prorect workers in oxygenJeficient atmospheres.
:?glTy-:qlmp9Tlous gtqves,.toorl, aptong, and gauntlets ro !ftvent skin conracl-Ventilation: Provide eeDe-ral qr$ locapxptoi6n--td-oii;lit;ti5{r sf;illb-maintain airbome concenrrations below rhe OSHA pEI-,s, AccIHTLVs. and NIosH REL (s€c. 2). l,ocal-;ifi"li-i,Sntliitibri'iJ priii,#alsTil-ii pdre"-rs;b;A;iiiiit-dis-penion inro the wort area fifiiontio-lri'ngit at its source-(rot)
Safety StatiorpiMake available in the work area emcrgerrcy eyewash stations, safeqr/quickdrench showers, and washins facilities.Q6nremiasr6f, Eouioment.Never wear gontact 6;1G"fi ttie;;;I;;;;o-ri"tnscs iniy i6idb;;J;n'i;;;;d";;'fi?":'i#'rinis. Remo"e nismaterid from your slioes and equiDmenl Gunaii-di"t"minrted clorhins hefore weenngand equipmenr- L,aunder contami;ied ;i;rhiil b€i;il;adE

S:-9j,.:.:gk:ily.g1! areas. Practice good peisonal hygiene ifter using this materiat, especially before eating, drinking,
marenat rr.on-r yow snoes and equrpmenl l,aunder contaminated clothins before wearing.
uoEunen6: Never eaL drink' or-smoke in work areas. Practice good peisonal hygiene ifter using this material, especially before eatismoking, using the toilet, or applnns cosm€tics-

Section 9. Special, and Comr

MSDS Collectbo nefe"cn""s: a,
ilI@Ailih;;tw: Mr Hardies, MD

at ffiibihlv x ro tht effiy d *iotnlitt oa sh r"r*rr- r- 4arr*.rris r.r .lE puctr&/r i(rdcd F p(e d r- 
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a g"n@ naturally occurring, hydrated

;il;;irt*r"tt-found in roct firictr scpararc irdiEibb i,b.* whcn drushcd or proiisscd- commerciallv imoortant forms arc
omncife anthmohvlirc rri'"JirjiiJ;ty i" Fi;ilil;;*i'tlL ;a 

"ro.iJoiirr 
bther.typcs include treniolirc and actinolite-

ilL'"iijYai#?tililddrudff#..A$ffi8t)toi'surt the ratesr_cfrem icatweek Buyers' Guid{," ror a suppliers list-
Cautiom: Asbestos causes threc i@fic diseases: *6;tGr (fibrous tung scaniqe),lun-g cancer, and mesotheiibma (carrcer of the
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Material SaJety Data Sheets Collection:

Sheet No. 15
Asbestos and Asbestos-containing Materials

Issued: I l/90
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'rrs.e \"u'M-,'/ '----,i-"J-iira;; 
dtilFinmay, chrysorilc, and crocidolitc- Othcr.typcs include tremolite and actlnohtc-

amositc, anthroPhyllitc (n
ffi;.ji6!ilJJ'in us inaur_lr.y is chrysotilc, u nUr"ur'i"..'of s.rpinrinc. Sincc asbcstos iiinsensitive to chemical attack and

incombustibte, there are over 2000 uscs as procersca-fr-uct. ii it-"aJEa to such divcrse materials as ccmenl. vinyl. plaster. asphalt. and

conon. alrhough due to its health hazards oirer m"*;i-; il;-rAi;;t ii whercver possible- Its use is now liirited to products that

bind fibcrs wirhin the pr"d;;'ih. t"+;iu.. oi.rU.rros is in asbciros cement fol pif_il_Yate-r supptv- sewase disposal. and

irrieation sysrems; ducrs; and nar and comrgared r$;;;;;;fi;;;t;i;*struction applicatiois' Other uies inilude frrre-

resiirant tcitiles, no- til"r, iri.tr"y-."n1;ia;9,;ii"fiup.o, rtlai"n mircriats (brake liniriis)' rcinforcing liller in elas(orners for

ry**l#***;N$:fi*::sm*u;l"W li*'[tr#1":rriffix::
orher lleignations: cAs No. 12t72-?3-5, amosite,t-;;;L;i;ticas No. 1332-21-4, ^lbesros: CAS No. 12001-29-5, chrysotilc'
it#";biiil; 

-e;5 
N;. ii00i--z-tl, *Lib"tiii blui asbestos; Ascarite: earth flax; mountain cork; stone flax-

tl'iir.i"rr"i-ir-".-ur"st arnoiii", ir.telslo,iil'h"ptty-ttit", tMlFe)rsirQr(oH)r: chrvsotile, 3Mgo'2siQ'Hro: crocidolirc,
N#e(SiO.)".f"SiO,'H,O; tremolitc' CqMgrSi!O22 (OH)'-
il,ro-,rfqr#rier: cofiracr vour suDDlrer or orrnuorot. Lb-itult the latest Chemicalweek Buyers' Guidl?3) for a suppliers.list-
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Asb€sto' TWA:0.2 f/cct Action I*vdTWA:0.I flcc Excursion Limit 1.0 f/cct TWA: 2-0 f/cc$ o^'! f!9c
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ACGIH TLV, 1989-90*
TLV-TWA:0-002 mg/m3
NIOSH REL,1987*
Not to exceed 0.5 pglm3

Material Safety Dala Sheets Collectiott:

Sheet No. 59
Beryllium MetaVPowder

Issued: 4/80 Revision: A. 11189

Section 1. Material Identification
Beryllium MetaUPowder Description: A naturally occurring ore found in chrysoberyt (BerSiQ) or produced industrially

from beryl (3Be.OAl,O..6SiO, ). The ore is converted to the oxide or hydroxide, then to the fluoride or chloride. The

halide may be reduccd in a furnace by magnesium metal or by electrolysis. An alternative purification process is a liquid-

liquid extraction with an organophosphate chelating agent. Used in aerospace slructures, radio tube parts, inertial guidance

systems, computer parts, Be-Cu alloys, gyroscopes; used as an additive in solid propellant rocket fuels, as a neutron source

when bombarded with alpha particles, and as a neutron moderator and reflector in nuclear reactors. ,;.
Other Designations: Glucinium; Be; CAS No. ?440-41-7.
Manufactuier: Contact your supplier or distributor. Consult the lztestChemicalweek Buyers' Caide (Genium ref -73)

for a suppliers listl

Section 2. Ingredients pational
Beryllium and compounds, ca 1007o

OSIIA PEIs
8-hrTWA:0.002 ppm
30-min STEL:0.0O5 ppm
Ceiling level: 0.025 ppm

$
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* Sec. 8

* These values are for beryllium and is compounds.

t See NIOSH, RrECS (DS|?5000O), for additional dau with references to mutagenic and tumorigenic effects

Data
Boifing Point: 5378 "F (2970 "C)
Melting Point:2332 "F (1278 "C)
Vapor Pressure: 7.6 mm Hgat347O "F (1910 "C)
Atomic Weight: 9.01 g/mol

Appearance and Odor: A grayish-white metal with a hexagonal and aniostropic crystal structure (i.e., their index of refraction varies with

incident light direction), and a powdered metal, no odor.

and Explosion
Ftash Poinh None reported Autoignition Temperature: Powder, ca 1200 "F (649 "C) LEL: None reported UEL: None reported

Extinguishing Media: Neyer use water or CQ. Instead, smother the fire with an approved dry-powder extinguisher. Sand, graphite powder' and

sodium chloride are also recommended-

Unusual Fire or Explosion Hazards: Beryllium can be a moderate fire hazard if exposed to flame. The hazards increase as particulate size

decrcases. A beryllium dust cloud can be explosive (areas where dusting may occur require Class 2, Group E elettrical services,

29 CFR 1910.309). This material's combustion products ase highly toxic.

Speciat Fire-fighting Procedures: Firc fighters should use full poteaive clothing, eye protectiorL and a self-contained breathing apParatus

(SCBA) with a full facepiece operated in the pressuredemand or positive-pressure mode. After exposure to a beryllium firc, they should clean

equipment and bathe carefirlly.

.&-etion 5. Reaetivity Data
Stabitity/Polymerization: Beryllium is stabte at room temperature in closed containers.* Hazardous polymerization cannot occur.

Chemlcal Incompatibilities: Acid and alkali soluble, it reacts with strong bases to evolve hydrogen.f Warm beryllium reacts incandescently

with phosphorus, fluorine. orchlorine. Molten lithium metal at 356 "F (180 "C) severely attacks beryllium nretal. ;' .'.,.., .. '... . , -r. 1 .
Conditions to Avoid: Whcn heated in air or in mixed CO, and nitrogen, bcryllium is ignitable.,Mixtures of the powdered metal with CCl. or

trichloroethylene flash on heavy impact
Ilazardous Products of llecomposition: Thermal oxidative decomposition of beryllium emits very toxic oxide of beryllium fumes- ...

* When moist, beryllium forms thin, acid-resistant oxidc films on solid surfrces.

f A simple asphyxiant gas. hydrogen is cxtremely flammable.

tiumasacarcinogen.Anima|studiesa|soindicatethatbery||iumproduces|ungan<|

bne ntrnors.
Summary of Risks: Beryllium is highly toxic by inhalation of fume or dust and exposure to this element and its salts may causc death Inhaled

beryllium is partially deposited in the tungs, thc blood system, and finally the bones, thus affecting all organ systems. Since the human body does

nor quickly eliminate berytlium, trace amounts in urine are detectable as long as t0 years after cxposurc. Prolonged or repeated skin contact can

cause skin irritation or dcrmatitis. Eye contact can producc conjuctivitis and eye ulcers. If inuoduced through the skin via cuts or punctures'

nonhealing ulcers may develop.

Copyrigrr O 1969 C6;um hrt{irhint CdPodiq.
Ary Mtmid E 6 .ctrod6i{n wit}Ku drc publiJhct" pcmis{ioo k F ||ibirqt

Toxicity Datat
Human, inhalation, TC.o: 300 mdm', pulmonary effects
Rabbit, inlravenous, TD.o: 20 mgftg, neoplastic effects

Specific Gravity (HrO = I at 39 'F (4'C)): 1.848 at 68 "F (20 "C)
Water Solubility, hot water: Slight

cold water: Insoluble

Continue on nexl paqe



No. 59 Bervll iurn Metal/Powder I l/89

Section 6. Health Hazard Data. contin
Medical Conditions Aggravated by [,ong-Term Exposure: Increased risk of lung, livcr, gall bladder, and bile duct cancers. Target Organs:

Lungs, mucous membrancs, eyes, skin. Primary Entry: Inhalation. Acute Effects: Symptoms may occur tp to 12 hr after a massive exposur€.

Acute inhalation can produce pneumonitis with inflanrmation of the upper and lowcr rcspiratory tracts, nasal congestion, nonproductive coughi{

and pulmonary edcma- High dose exposures may cause acute rcspiratory distress, brarn hcnrorrhaging, tiver inflarnrnation, and spleen hemonhl

ing. Chronic Effects: Symptoms may be delayed up to l5 years. Chronic exposures result from long-term €xposure to small (microgram)

quantities and can produce berylliosis- Berylliosis is a progressive granuloma formaiion in the lungs which eventually causes increasing shortness

of breath and, in some cases, death- Since it also circulates among other organs, beryllium causes eventual heart enlargernent and failure, liver and

spleen enlargement, kidncy stones, various malignant lumors, and damaging cell death in any organ in which it accumulates.

FIRSTAID
Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min.

Skin: After rinsing affected area with flooding amounts of water. wash it with soap and water. Inhalation: Remoye exposed person to fresh air

and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that

conscious person drink I to 2 glasses of water, then induce repeated vomiting until vornit is clear- Present studies indicate that beryllium is so
poorfy absorbed through the intestinal tract, that ingestion is not an important haz'Nd (lndusrrial To.ricolog_y, 3'd Edition, Hamilton).

After first aid, get appropriate in-plant paramedic, or community medical attention and support. Watch for signs of respiratory deteriora-
tion, and use oxygen as needed.

Section 7. Spill, Leak, and Disposal Procedures
Spill/Leak: If powdered metal is spilled, notify safety personne l. Evacuate area excep( for cleanup personnel with protective equipment against

contact or inhalation hazards. Provide ventilation and remove heat and ignition sources. To prevent dusting conditions, vacuum or wet mop
powder spills. Collect particulate scrap, absorb on paper, and transfer to a sealed recovery or disposal container. Disposal: Dissolve beryllium in a

small amount of 6M-HCI, filter it, and add a slight excess of 6M-NILOH to the filtrate using litmus as an indicator (blue at pH 8.3). Heat and

coagulate the precipitate- After 12 hr, filter and dry it. Handle beryllium waste unsuitable for recycling in accordance with FederaI, state, and local

regulations. Dispose of scrap or waste material by arranging its retum to the supplier in a mutually acceptable form. Contact your supplier or a

licensed contractor for detailed recommendations.

OSHA Designations EPA Designations

Listed as Air Contaminant (29 CFR 1910.1000, RCRA Hazardous Waste (40 CFR 261.33): Not listed

TableZ-2) Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ):

100 Ib (45-4 kg) [* per RCRA, Sec. 3O0l; per Clean Water Act, Sec. 307(a), I 12]
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
SARA Toxic Chemical (40 CFR 372.65): Not listed -

Section 8. Special Protection Data
Goggles: Wear protective eyeglasses orchemical safety goggles, per OSHA eie- and face-protection regulations (29 CFR 1910,133).
Respirator: Wear a NlOSH-approved respir4tor for emergency and nonroutine use in concentrations above the 8-hr, 2ltglmt TWA- For any time
perid, a half-mask, air-purifying respirator with a high-efficiency filter is suitable for concentrations as high as 2519 Be/m3 (see NIOSH, A
Recorwnended Standardfor Occupational Exposure to Beryllium, Sec.4). A powered, air-purifying respirator equipped with a "fume filter" is
suitable for concentrations up to 40 ;rg Belm3- A full facepiece, air-purifying respirator with a high-efficiency filter is suitable for concentrations
up to 100 pg Be/m3- A powered, air-purifying respirator equipped with a high-efficiency filter, op€rating in the positive-pressure mode, is suitable
for concentrations up to 1000 prg Bey'm3. An SCBA with a full facepiece operated in the pressure-demand or positive-pressure mode is suitable for
concentrations above 1000;rg Be/m3. Follow OSHA respirator regulations (29 CFR 1910.134). Warning: Air-purifying respirators do not protect
workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or rcpeated skin
contact. When exposure levels exceed the TLV, change into clean protective clothing and shower at the eod of your shift- Ventilation: Provide
general and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA PEL standards (Sec. 2). l.ocal exhaust
ventilation is preferred since it prevents contaminant dispersion into the work area by eliminating it at its source (Genium ref. 103). Safety
Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. Contaminated
Equipment Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Launder contaminatid
clothing beforc wearing. Remove this material from your shoes and equipment. Comments: Never eat, drink, or smoke in work areas. Practice
good personal hygiene after using this material, especially before eating, drinking, smoking, using the toilet or applying cosmetics.

Storage Requirements: Clearly label and stor€ betyllium away from incompatible materials (Sec, 5) in a clean, dry, low fire-hazard arca Protecl

containers from physical damage. Engineering Controls: Provide adequate ventilation in areas where beryllium can become airbome.:Monitor
these areas with personal sarnplers to limit and conml €xposurc levels. Teach workers about beryllium's potential hazards. Practice good house-

keeping to prsvent accumulation of beryllium-containing deposits- Give preplacement and annual medical exams (chest x-rays, bas€line pulmo'

nary function tests [FVC, (functional vital capacity) and FEV, (the amount of air exhaled in the first second after maximum inhalation)] and body

weight measurcments to workers possibly exposed to concentrations above the TLV. Prevent exposing those with pulmonary disease, chronic

skin, liver, heart, or kidney conditions: abnormal chest x-ray or blood counq or vital capacity depression greater than l0%. Ensure all engineering

systerns (production, transportation) are of maximum explosion-proofdesign. To prevent static sparks, electrically ground and bond all containers

and pipelines used in shipping, transferring, reacting, producing, and sampling oPerations.
Transportation Data (49 CFR 172"101,.102) /

DOT Shipping Name: Beryllium compound, n.o.s.
DOT Hazard Class: Poison B
DOT ID No.: UNl567

IMO Shipping Name: Beryllium, metal powder
IMO Hazard Class: 6.1
IMO Label: Poison. flammable solid

MSDS Collection References: l-12, l8-2O, 24-26,81.84, 85, 88-91, l0O, I16, I 17
Prepared by: MJ Allison, BS; Industrial Review: DJ Wilson, CIH; Medical Review: Warren Silverman, MD F(

i
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Issued: 9/77 Revision: D.5193

Section 1. Material Identification
Cadmium MetaVPowder (Cd) Description: Occurs naturally in thc mincral greenockite (cadmium sulfide). This

form is riue and most cadmium is obtained by extraction from other ores containing it as a mineral (lead, copper.

and zinc). Zinc sulfidc ores are the main source: by direct distillation or rccovery from the electrolytic process. Used

in electroplating other metals, fire protection systems, nickel-cadmium slorage baneries, power transmission wire,

TV phosphors, pigments for ceramic glazes, machinery enamels, baking enamels, photography and lithography,

selenium rectifien, electrodes for cadmium-vapor lamps, and photoe lectric cells; as a fungicide and a Weston

standard cell control of atomic fission in nuclear reactors.
Other Designations: CAS No. 7440-43-9, colloidal cadmium. ..

Manufacturer: Contact your supplier/distributor. Consult latest Chemica I Week Buyers' Guide\'lt for suppliers list.

Cautions: Cadmium is a highly toxic metal. Symptoms may be delayed several hours and include pulmonary

edema (fluid in lungs) which can be fatal. Chronic effects include kidney damage. Cd is considered a carcinogen
by several government agencies. The powder is pyrophoric and presents a significant firey'explosion haz-ard. *Chronic effects PPE-Sec. 8

s
Genium

s
Ingredients and upa posure its

199T94 ACGIH TLVs
TWA: 0.01 mglm3 (total dust), Class A,2 carcinogen
TWA: 0-002 mglml (respirable fraction)

1991DFG (Germany) MAK
None established

1992 NIOSH REL
Carcinogen, keep as low as possible

* Separate engineering control limit: to be achieved in processes and work places where it is not possible to achieve the PEL through engineering and work practices

alone. The SECAL for Cd is l5 or 50 pg/m3 depending on the processes involved. See Federal Register 57 (178): 42222, Table VIII-B l, 9114192.

tsee NIOSH, RIECS (EU9800000), for additional mutation, reproductive, tumorigenic, and toxicity data.

Section 3. Ph I Data
Boiling Point 1409 "F (765 "C)
Melting Poink 610 "F (321 "C)
Yapor Pressure: 0.095 mm Hg at 609-6 "F (320.9 "C)
Refractionlndex: l.l3
Mohs llardness: 2.0
Molecular Weight: I 12.4

Appearance and Odor: Silver-white, blue-tinged, lustrous, odorless, soft metal that is easily cut with a knife. The powder is grayish-white-

Section 4. Fire and Explosion Data
UEL: None

nxtirrguishiug tUeaia'. ftre sotia meut is n mible, but the finely divided powder is pyrophoric. As a rule, the more finely divided the
powder is, the greater the potentiat for explosion- Use carbon dioxide, dry chemical, or sand. Unusual Fire or Explosion Hazards: Processes that

crcate cadmium dust such as cutting, grinding, or wetding present a serious explosion hazard in presence of ignition sources. Avoid creation of

cadmium dust clouds. Sp€cial Flre'fighting Procedures: Because firc may produce toxic thermal decomposition products, wear a self-contained

breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Do not release runoff from fire control

mefiods to sewers or waterways; dike for proper disposal-

Section 5. Reactivitv Data

pyrophoric. Cd becomc b'rittle at 176 "F (80i?C). Hazardous polymerization cannot occur-Chemical Incompatibilities: Includc ammonium nitrate
(powdered Od), hydrazoic acid, tclluriunu zinc, ammoniA sulfut selenium, nitryl fluoride, and oxidizing agents. C;onditious to Avoid: C-reation of
Cd dust clords, expo,sure to heat and ignition sour€s, and contact with irrcompatibles. Hazardous hoducts of Decompoaidon! Thermal oxidative
decomposition of Cd can produce toxic cadmiurn oxide (CdO) fumes.

Section 6. Health Hazard Data
Carcinogenicity: Thc following agencies lis Cd as a carcinogen: IARC Class 24 (probably carcinogenic in humans),(lt3) MfP Class 2 (reasonably

anticipatcd to be a carcinogen),(lo artd MOSH Class X (carcinogen defined without further categonzation),(lE3) ACGIH TLV-AJ. (suspected human

carcinogen),(la) EPA-BI (n"OuUt" human carcinogen) and DFG M4K-A2 (unmistakably carcinogenic in animat experimentation only)JlB)

Summary of Rbks: Dust or frrnre inhalation generalty rcsults in acute symptoms delayed up to24 hr. Effects include a flu-like syndrome similar to

metal fume fever with chills, fever, and muscle pain in rtre back and limbs. Pulmonary edema (fluid in lungs) can develop after severe exposure and

may rcsult in death. If victim recovers, residual changes may include lung fibrosis (thickening) and vascular changes. l,ong-term exposure to Cd

damages the liver and kidncys (accumulates, half-tife = 7 to 30 yr). hoteinuria (protein in urine) of low molecular weigbt is the first sign of tubular

dysfunction. Excess urinary glucose is atso seen. Bone demineralization similar to osteoporosis (decrcased bone density)..- 
Continue on next patc

1992 Toxicity Dataf
Human, inhalation, LC-: 39 mglm3n} min caused

cardiac changes, thrombosis, and respiratory depression.
Rat. oraf, LD*:225 mg/kg; details not reported.
Woman, inhalation, LC*: 129;rglm3 for 20 continuous
years produced lung tumors.

Man, TC-: 88 pglm3/8.6 years caused kidney and ureter
toxicity with protein in the urine.

Density:8.642
Water Solubility: Insoluble
Other Sotubilities: Soluble in nitric (rapidly), hydrochloric (slowly), and
other acids- The solid is soluble in ammonium nitrate solution, but the
powdered form undergoes an explosive reaction.

@P ""::::::llfiffn!'.i;;l'"'Material Safety Data Sheets Collection:

Sheet No.23
Cadmium Metal/Powder

41
Po*'der

HMIS R 3
H  3 * l  4
F l s 2
R 3 K 3

Sotid
HMIS R I
H  3 * I  4
F o 5 z
R o 6 r

Cadmium, ca lNVo

1992 OSHA PEL
8-hr TWA: 5 Pg/ml

1992 OSHA SECAL*
TWA: 15 or 50 gglm3

1990 IDLII Level
50 mg/m3

Autoignition Temperature None rcported ILEL: None

Co"yrilt{ O t993 Crnih Publirhing C6porai6. ADy cwrial c s r'rodsrio sii}d dE FSlis}E 
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Section 6. Health Hazard Data, continued

I

l

(rccurs no, us a direct cffcct ofCd exposure, but indirectly by altering kidncy regulation ofcalcium and phosphorus which are needed forstrong,
healthy boncs. Some studics show a correlation belween anemia (low hemoglobin in blood) and high Cd levels. Selenium (Se) and zinc (Zn\ appear
to supprcss Cd toxicity: Sc binds up Cd, prevcnting it from enterin-e body tissue andZnmay cornpcte for the same metabolic site" Medical Condi-
tions Aggravated b-v Long-Term Exposure: Kidney, bkrod. or respiratory disorders- Target Organs: Btood, kidney, liver. respiratory system.
Primary Entry Routes: lnhalation, ingestion. Acute Effects: Inhalation may cause irritation of the eyes, nose, and lhroai, nausea and vomiting,
abdominal colic, diarrhea, che.st tightness, cough, headache. and weakne-ss. Pulmonary edema could develop up to 24 hr post exposure. Kidney
damage may occur after acutc exposures, but is more likely with chronic exposure. Chronic Effects: Symptoms may be delayed several years aftcr
last exposute and include perforation of the nasal sePtum (tissue between the nostrils), loss of smell, chronic bronchitis, severe progressive emphy-
sema, anorexia, insomnia, fatigue, pallor, anemia, kidney damage, bone demineralization, lung fibrosis and possible cancer of the respiratory tract.
FIRST AID
Eya: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush irnmediately and continuously with flooding amounts of
water until transported to an emergency medical facility. Consult a physician immediately.
Skin: Quickly remove contaminatid clothing. Wash exposed area with soap and water.
Inhatation: i"rnov" 

"*pored 
person to fresf, air and support breathing as needed.

Ingestion: Never give anything by mouth,to an unconscious or convulsing person. Contact a poison control center. Unless otherwise advised, have
that conscious and ale rt person drink I to 2 glasses of water to dilute. Do not induce vomiting because of cadmium's irritating nature.
Note to Physicians: B-2microglobulin excretion of >20O 1tglgcreatinine indicates kidney dysfunction as does a renal cortex [Cd] of 180 to 220
;rglg of wet kidney cortex. Blood Cd levels are no, indicative of exposure.

Section 7. Spill, Leak, and Disposal Procedures
SpilUleak: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind- Shut offignition sources. Cleanup personnel should
Protect against inhalation Carefully scoop up small spills and place in sealed impermeable containers- Do nor disperse dust by sweeping.
Remember that Cd powder can be pyrophoric and must be handled carefully. hevent entry into sewers, drains, and waterways. Follow applicable
OSHA regulations (29 CFR 1910.120).
Disposal: Contact your supplier or a licensed contractor for detailed recommendations- Follow applicable Federal, state, and local regulations.
EPA Designations
Listed as a RCRA Hazardous Waste (40 CFR26I.24): D006, Characteristic of Toxicity: regulatory tevel = 1.0 mg/L
Listed as a CERCLA Hazardous Substance+ (40 CFR 3A2.4): Final Reportable Quantity (RQ), l0 lb (4.54 kg)f [* per CWA, Sec. 307(a)J
SARA Extremely Hazardous Substance (40 CFR 355), TPQ: Not listed
Listed as a SARA Toxic Chemical (40 CFR 3'72.65)
OSHA Designations
Listed as an Air Contaminant (29 CFR 19 l0- 1027)

f No reponing of rcleases of this substance is required if the diameter of the pieces of the solid metal is equal to or exceeds 100 gm (0.004 in.)

Section 8. Special Protection Data
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because
contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use.
Follow OSTIA respirator regulations (29 CFR l9l0.l3) and, if necessary, wear a MSHAA,iIOSH-approved respirator- For any detectable concen-
tration" use a SCBA or supplied air respirator (with auxiliary SCBA) with a full facepiece operated in pressure-demand or other positive-pressure
mode. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA- Warning! Air-purifuing respira-
tors do not protect workers in orygen-deftcient atmospheres.If respirators are used, OSHA requires a written respiratory protection program that
includes at least: medical certification, training, fittesting, periodic environmental monitoring, maintenance, inspection, cleaning, and convenient,
sanitary stotage areas. Other: Wear gloves, boots, aprons, and gauntlets to prevent Cd dust from contacting skin. Ventilation: hovide general and
local exhaust ventilation systems to maintain airborne concent€tions below the OSHA PEL or SECAL (Sec. 2). Lunchroom facilities should not
have concentrations above 2.5 1.tglm3,ztany time. I-ocal exhaust ventilation is preferred because it prevents contaminant dispersion into the work
area by controlling it at its source.(16) Safety Statiom: Make available in the work area emergency eyewash starions, safety/quick-drench showers,
and washing facilities. Contaminated Equipmen& Separate contaminated work clothes from street clothes; launder before reuse. Remove Cd from
shoes and clean PPE. Comments: Never eat, drink, or smoke in work areas- Practice good personal hygiene after using Cd, especially before eating,
drinking, smoking, using the toilet, or applying cosmetics.

Section 9. Special Precautions and Comments
StorageAlandling Requirements: Store in a cool, dry, well-ventilated area away from heat, ignition sources, and incompatibles. Do not allow
cadmium dust to build up in storage area-
Engineering Conbols: To reduce potential health hazards, use sufficient dilution oi local exhaust ventilation to control airborne contaminants and
to rnaintain concentrations at the lowest practical level:
Adrninistrative Conhols: Prohibit workers from rcmoving Cd from protective clothing and equipment by blowing, shaking, or any other means
that disperscs Cd into the air: Employees must not enter eating facilities while wearing PPE unless it is vacuumed with a IIEPA. Consider preplace-
rnent and periodic medical exams of exposed workers emphasizing the blood, kidneys, liver, and respiratory system. &lucate workers on
C:dmi um's carcinogenici ty.

DOT Shipping Narne: Poisonous solids. n-o.s.*
$nophoric metals, n.o.s-t

DOT llazard Class: 6.1*. 4.2i
ID No: IJN28I t*. LrNl383f
DOTPacking Group: m*, It

Transportation Data (49 CFR 172.101)

, PackagingAuthorizations
a) Exccptions: 173.153*, Nonef

Qu-ntity Limitations
a) Passenger Aircraft or Railcar: 100 kg*,

b) Non-bulk Packaging: 173-213*, .187I Forbiddenf
c) Bufk Packagpng: 173.24O*, -242t b) Cargo Aircraft Only: 200 kg*, Forbidden'f

Vessel Stowage Requirements
a) Vessel Stowage: A*, Dt
b) Other: -

DOT Label: Keep away from food*, Spontaneously Combustiblef
Special Provisions (172.102):-*, Bl lf
'Solid metal, t Powder
1}'JD' eou.ctioa Rererences: :/6,73, l00' l0l, l03, 124, 126, 127.132, 133, 136, 139, 148, 159, 167. 169, 183, 185, I86
Prcpared by: M Gannon, BA: Industrial Hygiene Review: PA Roy, MPH, CIH; Medical Review: TW Thoburn, MPH, MD
co?!/'ir,xo|99]byc-rig6A'6ti'bintcdpof.tion.AnyGmfir|u*6rF!ddi,oowir}wrtrpub|islrcr.spcmiJsinisPfoltibi|.d'Judgfr8totlr$iht'
e 6*ilt th. FrEias't rcspmsibiliay. Althdgh cas.blc ce hd ban Eid in t E pcpdion of si int@im. Ccnim &$lishiag Corpoeeio crrchdr rc p./fut,'cJ. rutd d €@s6(rt. d a\s|ffs
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Material Safety Data Sheet Collcction

Cesium Hydroxide

Date of Preparation: l/87

MSDS No.201

Revision: A,4/96

Section I - Chemical Product and Company Identification 48
Product/Chemical Name: Cesium Hydroxide
Chemical Formula: CsOH
CAS Number:21351-79-l
Synon5rms: cesium hydrate
Derivation: Produced by electrolysis of cesium salts or by adding barium hydroxide to an aqueous solution of cesium sulfate.
General Use: Used in storage battery electrolytes for sub-zero temp€ratures, in color photography, and as a catalyst in the
polymerization of cyclic siloxanes.

Vendors: Consult the latest Chemical Week Buyers' Guide. Q3)

Section 2 - Composition / Information on Ingredients
Cesium hydroxide, calOO Towr

OSHA PEL ACGIH TLv NIOSH REL DFG (Germany) MAK
Vacated t 989 Finat Rule Limit TWA: 2 mg/m 3 l0-hr TWA: 2 mglm3 None established
8-hrTWA:2mglm3

Section 3 -Hazards Identification

***** Emergency Overview *****
Cesium hydroxide exists as colorless, white, or yellowish crystals. It readily absorbs moisture from air and
surfaces. It is the strongest known base and is highly corrosive to all body surfaces.

Potential Health Effects
Primary Entry Routes: Inhalation, skin and eye contact.
Target Organs: Eyes, skin, respiratory tract.
Acute Effects: Because cesium hydroxide is used in such small quantities, toxicity data for industrial exposures is

Iittle or non-existent. However, it is becoming more widely used which may result in future toxic exposures.
Because cesium is similar to lithium, it is expected that overexposure may result in central neryous system effects.
Inhalation: Inhalation ofdusts can cause severe irritation and possible burns ofthe respiratory tract. The severity
is due to cesium hydroxide's ability to extract moisture from the mucous membranes.

Eye: Corrosive. May cause perrnanent damage.
Skin: Highly irritating and can be corrosive, especially if skin is moist-
Ingestion: Severe irritation and possible burns ofthe gastrointestinal tracl

Carcinogenicity: ACGIH, IARC, NTP, and OSHA do not list cesium hydroxide'as a carcinogen.
Medical Conditions Aggravated by Long-Term Exposure: None reported.
Chronic Effects: None reported.
Other: Cesium hydroxide has been shown not to be a sensitizer in animal studies.

Section 4 - First Aid Measures
Inhalation:Removeexposedperson1ofreshairandsupportbreathingasneeded.
Eye Contact: Do not altow victim to rub or keep eyes tightty shut. Gently lift eyelids and flush immediately and continuousllr. ,
withfloodingamountsofwateruntiltransportedtoanemergencymedicalfaci|ity.Consultaphysicianorophthalmol.ogist..'..,
immediately. ,t ' .r .- '  . i .

Skin Contact: QuicHy remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. Gently wash
exposed area with soap and water. For reddened or blistered skin, consult a physician. ! , , i

Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the
poison contrrol center adviscs otherwise, have the conscious and alert person drink I to 2 glasses of water to dilute. Do ttot induce
vomiting due to the corrosive nature of cesium hydroxide. Vomiting can compound the damage to the gastrointcstinal tract and
pose additional respiratory damage if aspirated.

Afierfint aid, get appropriate k-plant, paranedic, or cotnmunillt medical support.
Note to Physicians: Treat alkali burns as for thermal burns. Use copius irrigation.

CoPynff{ O 1996 by Goium h.5hshrn' Copcrm. Any ffiid E ( EprodKd widN tJE prrbli$c.'t FmisiD ir Fofribitcd. Jtdtffi a @ ihc suibbility of inf(fid lEria fq tlc Frrchrs'r
p ..f^i c s.i.ily rlrc 9src61*r's-rspcnsrti|ly Akiugt mblc cn-h* bco uto in tt* Fcpadion of sn infmiriq. Gcnium Publishing CorPor.tioo ctcfls m wrdticJ. i'|rs F
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Section 5 - Fire-Fighting Measures

Flash Point: Noncombustible.
Autoignition Temperature: Noncombustible.
LEL: None reported.
(lEL: None reported-
Flammability Classification: Noncombustible solid.
Extinguishing Media: Use agents suitable for surrounding fire. Be aware that water may be used, but that it
can create a large amount of heat.

Unusual Fire or Explosion Hazards: Use agens suitable for surrounding fire. If water is used, flooding
amounts are needed to minimize the exothermic reaction with cesium hydroxide. Material may become molten.

Hazardous Combustion Products: None reported
Fire-Fighting Instructions: Do not release runoff from fire control methods to sewers or waterways.
Fire-Fighting Equipment: Because fire may produce toxic thermal deromposition products, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode.

Section 6 - Accidental Release Measures
Spill /Leak Procedures: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Cleanup personnel

must protect against inhalation and skin/eye contact.
Small Spills: Carefully scoop up or vacuum (with appropriate filter) and place in suitable containers.
Large Spills
Containment: Flush spill to containment area with flooding quantities of water (enough to prevent exothermic reaction with
cesium hydroxide) for later reclamation or disposal. Do not release into sewers or waterways.

Cleanup: Damp mop any residue.
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120).

Section 7 - Handling and Storage
Handling Precautions: Use only in a fume hood and with appropriate PPE-
Storage Requirements: Store in a cool, dry, well-ventilated area. Keep containers tightly closed to prevent absorption of

moisture and exposure to carbon dioxide. It must be stored in platinum or silver containers. Glass containers are not suitable
due to reaction with glass. Store away from water sources and incompatibles (Sec. 10).

Section 8 - Exposure Controls / Personal Protection

Engineering Controls: Enclose processes where possible to prevent dust dispersion into work areas.
Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL

(Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at
its source-(lo3)

Administrative Controls: Consider preplacement and periodic medical exams (including lung function tests) of exposed
workers, especially those exposed to the action level (l mg/m3) or above.

Respiratory Protection: Seik professional advice prior to respirator selection and use. Follow OSHA respirator regulations
(29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. Select respirator based on its suitability to
provide adequate worker protection for given working conditions, level of airborne contamination, and presence of sufficient
oxygen. High-efficiency particulate respirators may be necessary for protection. For emergency or nonroutine operations
(cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifiing respirators do not protect workers in
orygen-deJicient atmospheres. If respirators are used, OSTIA requires a written respiratory protection program that includes at
least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and
c o n v e n i e n t , s a n i t a r y s t o r a g e a . r e a s . , ' . l . , ; , . . , . . . . . . : - . ; . : . , ] ' : ; ' . . i i

Protective Clothing/Equipmenb Wear chemically protective gloves, boots, aprons, and.gauntlets to prevent prolonged or, \ ....: i
repeated skin contact. Polyvinyl chloride is considered appropriate PPE materiaLwear protective eyeglasses or chemical safety
goggles, per OSTIA eye- and face-protection'regulations (29 CFR 1910.133). Contact lenses are not eye protective devices.
Appropriate eye protection must be worn instead of, or in conjunction with contact lenses.

Safety Stations: Make emergency eyewash stationq safety/quickdnench showers, and washing facilities available in work area-
Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Rernove cesium
hydroxide from your shoes and clean personal protective equipmenl

Commenis: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using cesium hydroxide, especially
before eating, drinking, smoking, using the toilet, or applying cosmetics.

}

I
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4t96 Cesium Hvdroxide

Appearance and Odor: Cotorless, white, or yellowish
crystals.

Vapor Pressure: -0 rnm Hg at 68 "F (20 "C)

Formula WeighI 149.92

and Chemical Properties

Derxity (H2O=1, at 4 "C): 3.68 glmL
Water Solubility: Highly soluble; 395Vo at 59 "F ( l5 "C)

Other Solubilities: Soluble in alcohol.
Melt ing Point:  521 .6"F (272"C)

Section 10 - Stability and Reactivity

S"*,tr agsiu*t*xide is stable at room temperature in closed containers under normal storige and handling conditions-

Polymerization: Hazardous polymerization does not occur.
Chemical fncompatibilities: Glass, carbon dioxide, water, strong acids (hydrochloric, sulfuric, nitric), and metals (aluminum,

lead, zinc, tin). Contact with wet metats can evolve highly flammable and explosive hydrogen gas.

Conditions to Avoid: Exposure to water and other incompatibles.
Hazardous Decomposition Products: None reported.

Section 11 - Toxicological Information

Toxicity Data:*

Eye Effects: Acute Oral Effects:

RaUUit, eye: 5 mg/5 min rinse caused severe Rat, oral, LD59: 57O mgkg caused somnolence, muscle contraction or

irritation. spasticity, and respiratory changes.

skin Effects i 
Mouse' oral' LD56: 800 mg/kg caused tetany'

Rabbit, skin:5 mgl24hr caused mild irritation-

* 
See MOSH, RTECS (FK9800000), for additional toxicity data.

Section 12 - Bcological Information

Ecotoxicity: Data not found.
Environmental Fate: Data not found.

Section 13 - Disposal Considerations

' ' * n t r a c t o r f o r d e t a i l e d r e c o m m e n d a t i o n s . F o l l o w a p p l i c a b l e F e d e r a l ' s t a t e , a n d
local resulations.

Section 14 - Transport Information

DOT Transportation Data (49 CFR 172-l0l):

Shipping Name: Cesium Packaging Authorizations Quantity Limitations
nyafuxiae, solid*; Cesium a) Exceptionsz 173.154 a) Passenger, Aircraff or Railcar: 15 kg*; I Lt

nyaroxiae, solutiont b) Non-bulk Packaging: b) Cargo Aircraft OnIy: 50 kg*; 30 Lt

Shipping Symbols: - 173.212*;2OZt
Hazard Class: 8 c) Bulk PackagSngz 173.24O*; Vessel Stowage Requirements
ID No.: UN26g2*, UN268lf Z4ZI a) Vessel Stowage: A
Packing Group: tr b) Other: -

Label: Corrosive
Speciat Provisions (172.102): -*: '' '
82. T8f

Sec@Information
EPA Regulations:
Classified as a RCRA Hazardous Waste (40 CflR26l-22): Characteristic of Corrosivity, D002
Listed as a "Unlisted Hazardous Waste, Characrcristic of Corrosivity" CERCLA Hazardous Substance (40 CFR 302.4) per

RCRA, Sec- 30Ol
CERCLA Reportable Quantity (RQ), l00lb (45.4kg)
SARA Toxic Chemical (40 CFR 372.65): Not liste.d
SnRn EHS @xtremely Hazardous Substance) (40 CFR 355): Not listed

MSDS No.201

Copyrigtr O t996 Ccniun Prrhliihin! CdF a.im. Any mffiiJ us c ,EprcdrErir wittxil. dE Pr$lirhcas tEmissi@ i3 Fmhibilcd
Page 3 of 4



OSHA Regulations:
Listed as an Air Contaminant (29 Cm I 9 I 0. I 000, T able Z-l -A)

Section 16 - Other Information
References: 73, | 03, 124, 136, 176, I 90, 197, 201, 203. 209

Prepared By ..............- M Gannon, BA
Industrial Hygiene Review ......... PA Roy, MPH, CIH
Medical Review ...... J Brent, MD, PhD

Disclaimer: Judgments as to the suitability of information herein for the purchaser's purposes are necessarily the purchaser's
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such
information for application to the purchaser's intended purpose or for consequences of its use.

MSDS No. 201 Cesium H roxide 4t96
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Sheet No.83
Chromium MetaVPowder

Issued: 3/8 I Revision: A, I  l /89

Iden
D@ffomctrromcore'chromite1FeCr,o.).b}c^lcctrolysisofchromiumchromium MetaVPowder Lr6cripuon: Obtarned lfom cnrornc ore, cnromlte f reLrz\r.r.{ry c^lcctre.ysl) ur srtrurrlurrr

,otutions, by direct reduclion (ferrochrome). and by reducing rhe oxide with finely divided carbon or aluminum. Used for

chromeplating other mcrals: for grcatly increasing metal rcsistance and durability; in manufacturing chrome-steel or

chrome-nickel-steel alloys (stainless steel); as a constituent of inorganic pigments, as protective coating for automotive

and equipment accessories: and in nuclear and high-temperature research.

Other Designations: Chrome; Cr; CAS No'7440-47-3

Manufactuier: Conracr your supplier or distributor. Consutt the latest Chemicalweek Buyers' Cuide (Ceniunl ref. 73)

for a suppliers list.

ts'and Occupa Limits
Chnrmium metaUPowder, ca IAO%

30
R I
t 4
s t
K I

H 2
F I
R I
PPG*
* Scc. 8

OSHA PEL
8-hrTWA: I mg/ml

ACGIHTLV,1988.89* NIOSHREL,1987
TLV-TWA: 0.5 mglm3 8-hr TWA (for chromium metal

and insoluble sals): I mg Crlml

Toxicity Data*
Rat, implant, TDro: l20O pglkg body weight

administered intermittently over six weeks

I This TLV is applicablc to Crr and Cr.r compounds. For watcr solublc and warcr-insolubtc Cr5, thc 8-hr TWA is 0.05 mg Cr '6lnrl. Ccrtain warcr-insolublc Cr*o

compounds (zinc chromae, calcium chromatc, tcad chromatc, barium chromatc, strontium chromatc, and sintercd chromium trioxidc) arc dcsignatcd as Ala (human

carcinogen).
TThcNIOSHREL(to-hrTwA)forcarcinogenCr{compoundsis I pglmr;fornoncarcinogenicCr"'compounds(inctudingchromicacid)'thcRElJ(lGhtTwAs)

arc2' 1rg/tf and 50 |rg/np (Is-rhin ceiling ). The noncarcinogenic compounds include mono- and dichromates of hydrogen, ccsiunr' sodium' Iithium. potassium.

rubidiuri, ammonia ana Cr. (ctrromic acid anhydriael. nny and att Cr,{ materials cxcludcd from thc noncarcinogenic group abovc are carcinogcnic C/6 conr'

pounds.
i So NIOSH, fffCS (GBa200000), for additionat data with rcfercnccs to tumorigenic effccts.

:Section 3. Data
Boiling Point 4788 "F (2&2"C)
Mdting Point 352 "F (1900 "C)
Yapor Prcssure: I mm Hg at2941"F (1616 "C)
Vapor Density (Air = 1): 1.79

Appearance and Odon Steel-gray, lustrous metal; no odor-

4. ,Fire and,Explosion Data
UEL: None rePortedFlasb Point: None reported Autoignition Temperature: Cloud, 10?6 "F (580 "C); dust

laye.r,752 "F(400 "C)

Extinguishing Media: Use dry chcmical orsand.

Unusuat Fire or Explmion llazards: particle size and dispersion in air determine reactivity- Chromium powder explodes sPontan€ously in air'

while chromium dust suspended in CQ is ignitable and exptosive when hcated-

Sp€ciat Fire.fighting procedures: Wcar a self-containcd brcathing appamns (SCBA) rvith a full facepiece operated in thc pressuredemand or

positive-pressurc mode.

*Onc hundrcd of dust sicve. A 140-mJ spark can a dust cloud.

Atomic Weighk 51.96 g/mol
Specific Gravity (ItO = I at 39 "8 (4"C))27-2 at 68 "F (20 "C)
Water Solubility: Insoluble

LEL: Dust cloud cxplosion,
O-23O ozlff

Data ,.:..!.. l ' . ;,;: ir.t.--1..i,11.:1'..-. i1-,j*;1,'9gJt.; i.. lr ' .] i ;4i..t in'. i ' ' . l" 'dtl*{b.. 'r ir,}t{.W

icwtrenpropciiihandtedandstorcd.Hazardouspolymcrizationca$notoccur:1i.]i.lrt,'.:.::.i]i,.ljl.:]l::.,ji
Chemical Incompatibilities: Chromium reacrs readily win allutc, not nitriq acids 19, f9.g chroqoS, glrs: .It is. Tlubry in rcids !:}.tjoig:d

l.

t
i

srrong alkalis. I15 powder is incomparible wirh srrong oxidizing agcnrs, irrctuding frigh Oi concentration. Eiliporation of mcrcuryjHg) frol Cr

amalgam tcavcs pyrophoric chromium. Fincly divid,fo Cr atuins incanCcsccncc with nitrogsn oxidc. potassium chloratc' and sulfur dioxide

Mottcn lithium at 18 oC scvcrely atracks Cr. Fuscd ammonium nitratc bclow 200 t rcacts explosively ard may ignitc or reaa violcntly with.

bromine pcntafluoridc.
Hazardous Products of Decompositlon: Thcrmal oxidativc decomposition of Cr can produce toxic chromium oxidc fumcs'

Cogyri/r O l9d9 C.niun Atblith;nt Cqpo.aid
Any c6ffi[l !* d Gtnidd;oo *{hqt irr Fblarh.r't p.mrsM It Fdibiacd.



No- tJ- l  Chrornrurn Metal/pow<le r I  l / lJr)

Goggles: Wear protective 
"lRespirator: wear a NloSH-approved t"tpl"u'ot ii n"""ssaqr- wear an SCBA with a ful facepiece *i"i tt . purticte concentration,s upper rimit is5Amg/m3-

r{arning: Air-purifying respjrator5 do not protectworkers in oxygen-deficient atmosphercs.other: wear impcrvious rubber gloves' boots' aprons, ana guuntt* to prevent proronged or repeated skin contact.ventilation: Provide gtn"Tl andlocal 
"*ploriori-pr*f 

veniiration ryr,",n, to maintain airborn" 
"on""r,*,ions berow the oSHA standard(sec' 2)' l'ocal exhaust ventilation is p'"rei sini" i, pr"r"no contaminant dispcrsion into the *o.k ure" by eriminating it at its rurce (Geniumref. 103).

safety stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facitities.contaminated Equipment: Never wear contu", lt"t ig.t";r,l*,-r,,9orr tng.s may absorb, and alr renses concenrmtq irritants. Launder, ,:ffi:111":::'::Tj:f l1ilg 1"*u:oismJreriarao_you,jilandcsuipment. . _.,.,, :'?ffi:f;il"Hifi:fl*fi;rui::**#**;*ff'*;*#,=,11j'::''#j'"1-f *,;*i:;o*;ii,;ru;u;,.oii*,*,
PrecauuoGffi-GffierG

Engineering controls: Avoid dust inlaation' #icc-good housekecping (vacuuming and wet sweeping) to minimize airborne parricuraresand to prevenr dusr accumuration- use ;;;;;;rs and ground 
"toi""r 

equipmcnt and machinery-Transportation Data (49 CFR l22.l0t, -102): Nor lisred

MSDS Collcctior References: l:2:Zg,3g, gO, g7, g8, 39. l0O, lXg, 124. 126

ardies, MD

th HazaidData

Medical conditions Aggravated by Long-Term Exposure: An incresed incidence of bronchogcnic carcinoma occurs in workcrs cxposcd tochromate dust.
Target Organs: Respiratory sys(em.
Primary Entry: Inhalation, percutaneous absorption, and ingeslion

*:*tfffoff::fi::J[t:":::*?r;:use 
headache, coughing, shorhess orbreath. pneumoconiosis. r",1,, weighr ross. nasar irriration.

Chronic Eflects: Asrhmatic bronchiris-
FIRST AID

disposal or rcuse- 
uururrturrr' Asrrrov€ sPtlls qurcldy and place in appropriate containcrs fo

3:r:,TJtHH"l:ffff*le 
mehl' contact your supplier or a licensed contractor for detaited recommendations- Foltow appticabte Federat,

OSIIA Designations
Listed as an Air Contaminant (29 CFR l9l0.l000 ,TabteZ-l)EPA Designations
RCRA Hazardous Wasre (40 CFR 261.33):Not lisred

llfftf,:lf*ffi:1;:,*:'ffi J#:*:f*::t"rtabre Quantitv (Re): I rb (0.454 kg) {* percrean waterAct. Sec.307(a)l
Listed as a SARA Toxic Chemicat (40 CFR 372.6;)

Lercrnogen,city: Thc NTp and OSH

iJlH,T',1TJf;H:l;:ii:';['$:H;j#T"T:::::::f:::1e_srin1 (Gr) crrecrs chromium 3 (*) compounds show rino toxtcitv' rrss soluble chromium 6 (cr6) compounds aresuspecre<J.il;;r:;r;;:::,:fiLilH,il:H"f:.Hffi::f"t:::"l1

l't#,3..ti#'off::::,*:H:ffiiiH'lll3:,:j'l..'::-,::j:;Io1oo.0",,"r" Ingesrion reads to severe irritarion orrhe pastroi:tinaltract' renal damage' and circulatory shock. chromium metar 1*r,"n r,."reo'ffi',:tid::-iilfr1il,;#':',Ttrfflll?:Ti*l:
[:Hff3 lH: *t*.,:ln#;:ffi]r:*t"" 

ro clinicallv evidcnt pneumoconiosis- Exposure ro chromare dusr and powdcr can cause skin

I Eyes: Flush immediately' including under the eyelids, gently but thoroughly with flooding amounts of running water for at lcasr 15 min.
I skin: Brush off chromium dust' Aiter rinsing aifect.d area with nooain! u'ouno of water, wash it with soap and water.rnhalation: Rernove exposed person to frestiair and support breathing * 

"*1.r.rngestion: Never give anything by mouth to an unconscious or convutsing person- If ingested, have thatglasses of water to dilute' Do not jnduce vomoting- A physician should ev-aiuate all ingestion cases. 
conscious person slowly drink I to 2

ff;::i#,:i,ii:T:J:i*i::.i1-etant 
p"."-""ai", or 

"o-muoity -"ii."r atrention and mpporl
hematopoericrn,ur,- r,*,li',lrJ'illfiJ[";ffi"1x']l'"'j.T.*',ll'jlT.':;]*qr'$.,*:*::x:il:r,":l,li,"*r:l;:ff;r",,",,
1H;Hfi,i#$:"Jil ,JTj,.o1i"5:*:T* 

*r'ii*"r 
"."r'" ". *1or"asco,b-ic acio to rJaucc cr,6 to cr3. ren perce,* EDrA in a

SpilUleak Notify safety peoo*
ignition sourc€s' Provide adequate vet'titaion' Keepairborni dust at a minimum. Remove spi[s quicity and prace in appropriate containcrs fordisposal or rcuse-
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R 1
l 4
5 4 *
K 2
r Skin
absorption

'Sk in can oclul

Section
eoal tar creos ote. ca l00Vo

l9&I IDLH Lcvel
TOOmglmt

I99O OSTIA PEL I99{F9I ACGIH TLV
g-hrTWn, O.2mglmt* TWA:0-2 mglmt*

a major componcnt of coal ter crcosote.

tb and Occupational ExPosure

199ONIOSS REL
0. I mg/mr (cyclohexane cxtractable
portion)

HMIS
H 2
F 2
R O
PPCt
t Scc.8

firrs, us" fog;regrlar foam- Since
However, uso water spray to cool fire-

f9S5-86 Toxicity Dataf
n-rq 

"ot, 
LD;i25 mg/kg: toxic effects not yet reviewed

Doe. oral, Ld^: 6O0 ig/kg: toxic effects not yet reviewed
ffiTD:. 5t,fl6 ;gk? aiministercd during 9l davs prior.to mating- 

oioauiit reproductive effecs on fallopian tubes and ovaries
frf'outl rtin, tD-: 99 g/kg produces tumors in skin and appendagcs

* As coal ur pilch volatilcs.
t Scc NIOSH, RI]ECS (GF8615000)' for additional mutation. and other toxicity data.

Section 3. Physical Data
I t o (194 to "F (20 "c)

Distitlition Range: 446 to 554 "F (230 to 290 "C)
Heat of Combustion: -12500 B$/lb
Ileat of Vaporization: lq7 Btunb

Appearance and oa.a ni= 
"J 

ur creosote is colorless, but the industrial pro'duct is a yellow to black oily liquid with an aromatic srnoklr

smell and a burning caust\c laste-

Section 4. Fire and Explosion Data
UEL: None

c !CO)t 
or rcgular foarn' For lar3e

".tcrft 
tcast itrective, ut it 

"" 
*i*ti"guistring agent only when the preferr6d rneasurcs are unavailable.

exposed containers-
ffi#"il;;iixptocion rrazanrs vapors may travel to an ignition source and flash back- containers may explode in heat of fire' coal tar

c1eosotC pr6€nts a vipor explosion hazard indoors, outdoors, and in sewers.
spedal Fire,lighting procedures: since fire *uy proau"" toxic fumes, wear a self-contui*! breathing apparatus (scBA) with a full'faccpiece

opcrrrcd in pressurcdcmand or positivc-pcs$'c ,,rcjJ. Ai*- ;; full'protecivc 
"loir,it 

g, Ct"y a*afroli 
"nas 

oi tanks.-For massive firc in

cargo area, usc moniror oozzles ir unmarined hose ti'ralliil iiirnf.iiui,i wioaru* from iea ui.a ut nr" uurn- Immediately lqv-g arca if you hear

a rising so'nd from venting safety device or noticc;ii;;;dd nnk discoloration. Isotatc area for lt2 mrle in atl directibns if fire involvcs

;t'jiiru;;,IiL *& n" aware of runoff rro* i,l'J"'"ili;;;;. D" ;,;i;; to scwers or wutr,""vr. Fullv decontaminate or propcrlv
disposc of penonal protcctivc clothing.'

- a , : i

acrid smokc.

Copyrigh O l99t Gcaum hblitbitt Cats{i6

Aiy ffiftrid R d rcptodwioo *iret OE lobli{lE 
/3 FrDistbo ir Fo|riltLd

NFPA

637 "F (336"C)Flash Poink 165.2"F (74 "C), CC
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ection 6. Hazard Data

fir.,Tirpji"Ti:liTfflfi#i"!:i:?fi,f"*1ilr,?i:,:::l"s:'iy;i';1fl#::fi ffi;:lf,:f;"rer un(ir transporred ro an emersency medical
;,tll;?.':if{::f$]:#l 

natea cb*iing. w,iri'#r*r.a*"; *i,il;#';; r'.diil;;'"i, or warer ror ar reasr 15 min. Forreddened or
lnhalation: Remove expoied person to fresh air and support breathing as needed.

iilt{',}:,-:E 
t;::;2#:iZ:1,,.r,"" t;;; ui"in'iibu, or convuising p"oon. Ir ingested, have rhat consciottsperson drink r to 2 grasses of

After first aid, get appropriate in_piant, paramedic, or communitSr medical supporlNote to Physicians: Cresol may be ieteciea i" ;;;;

Spill/Leak: Notifv safetv personnel. lsol"
flames in hazard irea. afui::t^ryf:nnet should-piltecr agai-nsr valpbr.inhalitio; ;Jrii;';;.;;,il;;il rr possrble with no rists stop teak. V/aterspray may bc used to reduce vapor but it may not'prevenr lgnition iit .ros.a if"c; F;;;;;iiJpilii,",'u'tii.up *,,h eaflh, sand, vermiculite, or orher
A!ffi.!illl$!',"9t#Br'ilTi#f,n',".i",t ;"#,J3"'i,,ri#'ri' il"#&;;. h;'#s"J#irt,Hke rar ahead orriquid spiir ro. raier .---'
Environmental D-egradation:.coal tir c.eoio;; nj+#;.rffiin.. Ecotoxicity values are: TL.^, so,s?ffnmi;:r'ut*',ii":lt"t""l**grirdifi#?sffi*::#i?srey,',?:i;ffi1'J3ffiiif:iffi,ii,,iig"#-
EPA Designations
Listed as a RCRA Hazardous waste (40 cFR 261-33), Hazardous Materiar No. U05l
lftreXffii&ffi"o1""'r:,#l?fr1fl:F;11*qprcxt? bilT* 6r: r tb (0.454 ks) r* per RCRA, sec.300rr
LilS ql a SARA Toxic Ctr"micur fa'o C'ei fi;.;;)'
0SHA Designations
Listed(ascoaltarpitchvorati les)asanAirContaminanr(29cFR l9r0.l0oo, Tabrez-r-A)

Section 7. Spill, Leak, and

n*f"ft Jffi P'q'Tti"' "Y' "i:f i:f;.,..1'"""11 j:j.::g^i:::1,19y;;,*L!lluriJil,.,i."f *,ii JiiiylRespirator: s."i pi"roti.nar advice prior ro *rotri,lllir?LT"ffi'ncJus.. porr
19g+"-y, *"- " 

f.uosHlapprov"d resoiraror Fo, "-..o.--., ^r n^-- .,r;-- ^319111 fspirator regulations (29 cFR l910.l34) and, ifnecessarv' wear a MosH-gpproved reipirator. Fdr emergency.or nonrourine 
"ef.{ 1&i'#i'"r;i;5:l$':,:: ifl;i;:rltl3.:#';lf;r:t*"* *3tr* Y,U'f5,,!;;:::!i!;:r ::r'::;;;; J; ;;'e:;?!!'1.;;ik';;i;;;;;Telicient atmospheres-

oinrmcnt to rhc face ,"au.;loJi*Hli,#i*t-Td-.f,::*P-l? ry'-Ygif {1 stil contact- Apltvid; layer of petroreum ieny or tanorin casror oit
Other: Wear impervi6us
gffi:t" rt"t{*. i"J".?*1il;;i'#'";lLxl,trr"lli',iil?|{',''# i*iill,i?t'if!;lttJ*lg;,tytng l rayer or petroleum jelly or lanolin castor oil

protectrve garments is an additional prolective

I":!!$q1, tpr,gg gSl,":fl-and tocat exhaust venritation s 4u rpped. w' tn hr gh-effi cie
PrelerTeo slnce lt prevents

rcy particulate filters to maintain aiibome cor
contaminant dispenion into the *"* ar* Uv

;1'#H':'-'[J'33f'T"#jir".:Ttj"*T'lJn'i',ll'i$.";1,?;':ri,H:r.m:,Xgir:*f;xgl*:lll,:,lrT]e,:r31tr" 1*"r" concen-
n n - * l l i - - : .  ^ . : . -  ^ ^ - - - -  ,contnolling it at its source-(ro3)
Safety Stations: Make available in the work area errcr":ii,"i"'r"iia,S"il"^"t' rake particular 

"- 
," j""i.f,i'j|,ll3}i:1,::1,9:j:.t*Y1g:':.\J.f:_gl_'l9y.o, and washing racitities-

ff."ffi1*tffgf::*ff19,;:ff"ffi,i"5"*:3i'"#Llifiri"1i.i;H,'ffi?{TJi:*:iifiJHfft.:*x;1'f,ff,iff:':'iF,;'yourshocsandcquipmentl-aunilercontarninaiedci;hin;-;i;#;#1":
Comments:. Nev.er eat drink, or smokoin-*or'k-;;- p;#:'
Sffifn'#"H,nL$:ifiil*il;H:1H:: t#tl5'e".a personar hvgiene arter using this materiar. especiary berorc eating, drinking,
Sodon 9. tn""i

,rsc"rr"
h+ar.dby:MGanrron'ae:na,it.t"iir}jiiiii."il..olwri;;;'cIii'#;'lJ@@i'.io"o]t"",Er|ircdby:JRStuan,MS
. , * ^  ^ . .  . .

llT-etqnFs:.n" area Store coal tar creosote as close fo area
Engin6ering coottoGi irt" 

"ngii!"#;?-iily-"--. keep airborne concenrrarions berow the osHA pEL. Insritute a respirarory protecrion ilfi'ffi ilq:l."f i.-'3l*;HIFH:?i''ffi 'Jt#:**ltn*F##*ln'l*":i:'"xy,f *:rrs*-"n-,:.d::.Cont t fn t to  z  oqo iaaa^^  |b',Hlliffiiffi'*:'rn.ffiiil*E;*$y#flHsffi,ilff:"ffi,{ff+lff W##m#'-"T:ffi';i;1"':i*l.r*n':*:ruU';*u'-"t"r.'rll-':*?#1 .":mr.,nilfil"1m*t,?f"'#Hffil1*1,"r"n$.
ff,fittLtTi?:;c-aution 

is in order when handting or sawing otd creosote-treated tumber sincc ir rcrains a considerabre portion of crcosote for

dffi #'I!i'?#"3?":fl ['7 2'' o' )
6rui.:ffi,r, gass: Ft ammabte tiqu id

H:;1g'j:!t: l"_ f ili-jl. r,""isini 
"g di,i;"EJ.

DOT Labet: Flammabte liguid

Cottntl O |99| tt C-d.n pt'ijhin! CdF.il* ^., **

::ffii1,:.T::l::n'::::l,i#.'Jlffi5;Ti;fi:::.:'LTrtrj;-jjtj;ifr:lr*:lff:;t-ffi;.**-****rr.r*-i-**."* &dsio*l
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N o . 8 2

COBALT METAL/POWDER
(Revision A)
lssued: March l98l
Revised: April 1988

SECTION 1. MATERIAL IDBNTIFICATION /)

Material Name: COBALT METAL-iPOWDER

Description (OriginrUses): Used in alloys and in nuclear weapons-

Other Designations: Co; NIOSH RTECS No- GF8?5000O; CAS No. 7440-48-4

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the C/r emicalweek

Buyers' Guide (Genium ref. 73) for a list of suppliers-

Comments: The hazards of working with cobalt metaVpowder are associated with cutting, grinding,

weldine.etc.. thatproducedus!fumes'powders,anqgases.

HMIS
H I
F I
R I
PPG*

Not Found

R 1
l 4
S I

*Seesect.S K -
..#

SNCTTON 2. INGREDIENTS AND HAZARDS Vo EXPOSURS, LIMITS

Cobalt MetallPowder, CAS No- 7440-48'4

All the exposure limits above are defined for cobalt metal' dust' and fume

as Co.
*lmmediately dangerous to life and health-
**See NIOSH. RTECS, for additional data with references to tumorigenic effects

Ca 100 IDLH* I-evel: 20 mg/nf

OSHA PEL
8-HTTWA:0.1 mg/m3

ACGIH TLYs, 1987-88
TLV-TWA:0.05 mg/mr
TLV-STEL: 0.1mg/ml

Toxicity Data**
Rat, Oral, LD-: 1500 mgftg

*tti"- P.t,, C" t%"F (3200"C)
Melting Point: 2719"F (1493"C)
Specific Gravity (HrO = l): 8.92

Water Solubility (Vo): Insoluble
Molecular Weight 59 Grams/Mole

Appearance and Odor: A gr"y, hard, magnetic, ductile, and somewhat malleable metal or black powden odorless.

ST"EfION 4. flRE AND EXPLOSION DATA L(}!\IIIRr,,.[ -IIPPER

Flash Point and Method I Autoignition Temperature | @
% by Volume

E-drurl"hl"g l!"dl", -Do not use water. Recommended extinguishing agens include dry sand, dry dolomite, dry graphite powder, or

sodium chloride. Solid cobalt does not burn; however, its dust can burn and it may form explosive mixtures with air-

Unuzual Fire or Explmion lfazards: Cobalt dust particles suspended in the air can explode. If a cobalt dust cloud does form' immedi-

ately eliminate all possible sources of ignition such as sparks. open flame, etc., and take appropriate pr€cautions (e.g., spray the affected area

with a water mist or fog). pyrophoric cobalt, which appears as a black powder, burns brilliantly when exposed to air. Working with this

material can produce heat and sparks, which can ignite flammable materials and vapors in the workplace. i

Spcciat Flre-fighting hocedurcs: Wear a self-contained breathing apparahls (SCBA) with a firll facepieceroperated in thc pressure- I

demandOrpOSitive-preSSUremode. ."::i;r; i-;!ilr ,:'i.i'i/ . ';rli r; i

Cobalt metaUpowder is stable in closed contain"o ut;* t".p"*tor" onder normat storage and handling conditionii lt'dobs noE undergo i

hazardous polymerization-

Chemicsl Incompatibilities: f;yrophoric cobalt decomposes cold acctylene and becomes incandescent Fuscd ammonium nifatp can

sometimes react explosively with powdered cobalt.

Conditions to Avoid: hevent contact with incompatible chemicals. Powdered cobatt is more reactive than the solid metal; do not allow

the powder to accumulate or form a polentially explosive dust cloud-

Ha"grdous products of Decompmition: Only powdered cobalt can burn; various oxides of cobalt may be produccd during frres.
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SECTION 6. HEALTH HAZARD INFORMATION

I

I

Cohalt mctal/powder is nol lisred as a carcinogen by the NTP, IARC, or OSHA.
Sunrntary of Risks: Inhalation of cobalt dust can cause pulmonary symploms such as wheczing, irritation of rhe upper respiratory
tract (URT). and hypersensitivity reactions (asthma). Skin contact with powdered cobalt may cause clermatrtis. especially in the creascs
of lhcc lbows,knees ,ank lcs ,andneck .  Contac tw i lheyesmaycausecon junc t iv i t i s .  Inges t ionnrayproduccahotsensat iona longwi rh
vomiting, diarrhea, and nausea. Medical Conditions Aggravated by Long-Term Exposure: Disorders of the skin and th.
URT may be worsened by exposure to cobalt; administer preplacement and periodic medical exams emphasizing these functions.
Target Organs: Respiratory system, skin, bladder, kidneys, and eyes. Primary Entry: Skin contact, inhalation.
Acute Effects: Contact dermatitis and breathing difficulties. Chronic Effects: Allergic asrhma, restricled pulmonary funcrions,
and interstitial fibrosis may be caused by long-term occupational exposure to cobalt or its compounds.
FIRST AID
Eyes: Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running warer for at least l5 minures.
Skin: lmmediately wash the affected area with soap and water.
Inhalation: Remove the exposed person to frcsh air; restore and./or support his or her breathing as needed.
Ingestion: Never give anything by mouth to someone who is unconscious or convulsing. If cobalt salts are ingested, give I to 2
glasses of water and induce vomiting.

GXT MEDICAL HELP gN PLANT' PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medical assistance for further treatrnent, observation, and support after first aid.

SECTION 7. SPTLL, LEAK, AND Drsposal, PROCEDURES
SpilUl*ak: Notify safety personnel, evacuate all nonessential personnel, remove all sources of heat and ignition, and provide ad-quate
ventilation. Cleanup personnel need protection against contact with and inhalation of dust (see sect. 8). Prevent skin contact. Scoop up
spilled cobalt into suitable conlainers for disposal. Carefully sweep or vacuum up small spills or residues withouc creating dust.
Waste Dispmal: Contact your supplier or a licensed contractor for detailed recommendations- Consider recycling. Follow Federal,
state, and local regulations.
OSHA Designations
Air Contaminant (29 CFR l9l0-1000 Subpart Z,for cobalt metal, dust, and fume)
EPA Designations (40 CFR 302.4)
RCRA Hazardous Waste: Not Listed
CERCLA Hazardous Substance: Not Listed

SECTION 8. SPECTATT PROTEC-TiON rNF,O.
Goggles: Always wear protective eyeglasses or chemical safety goggles. Follow the eye- and face-protection guidelines in
29 CFR 1910.133. Respirator: Wear a MOSH-approved respirator per the N/OSFI Pocket Guide to Chemical Hazards for the
maximum-use concentrations and/or the exposure limits cited in section 2- Follow the respirator guidelines in 29 CFR 1910.134. For
emergency or nonroutine use (e.g-, cleaning reactor vessels or storage tanks), wear an SCBA with a full facepiece operated in the pressure-
demand or positive-pressure mode. Warning: Air-purifying respirators wlll not protect workers in oxygen-deficient atmospheres.
Other: Wear impervious gloves; boots; aprons; and clean, impervious body-covering clothing to prevent any possibility of skin contact.
Barrier creams may be useful to limit the effects of skin contact Ventilation: Install and operate general and local ventilation sysrems
powerful enough to maintain airbome levels of cobalt metal, dust, or fume below the OSHA PEL standard cited in sertion 2.
Safety Stations: Make eyewash stations, washing facilities, and safety showers available in use and handling areas.
Contaminated Equipment: Contact lenses pose a special hazad: soft lenses may absorb irritants and all lenses concentrate them.
Particles can adhere to contact lenses and cause corneal damage. Do not wear contact lenses in any work area.
Comments: Practice good personal hygiene; always wash thoroughly after using this material. Avoid transferring it from your hands to
your mouth while eating, drinking, or smoking. Do not r-urt, drinl<, or smoke in any work area. Do not inhale dust or create dusty working
conditions.

.SECTION. 9. SPECIAL PRECAURONS AND COIT&IENTS
StoragelSegregation: Store cobalt metaUpowder in a cool, dry, well-ventilated area in closed containers away from oxidizing agen6,
incompatible chemicals (see sect. 5), and sources of heat or ignition.

'Sp€cial Handlinglstorage: Practice good housekeeping techniques that minimize accumulation of dust; cleaning procedures should
not create dusty conditions.

_ . . : : - .

, tr."spirrtadon Data (49 CFR lT2.lAl-Z);"Nof'Lilied-

References: 1,2, 12,73,U-94. l0O, 103. PJI
tudgma.s 6 ao ttrc s[itatility of infmnaaion hcrcin fc purchascr,s purpos arc
resstrily puchascr's rcspomibility. Thcrcfm, dthough eombh m ha
ben akcn in thc prcpandon of sh infornra{on, Gcnium Publishing Corp.
citcnds m wmti€i m.kcs m rctrenEtioos and asmcs m rcspomibility
a to thc ecur-y or suitatitity of sudr information for applicario[ to
purcha*r's intcnded purpccs r fc corrcqares of irs e. lE

Prepared by PJ lgoe, BS

Industrial Hygiene Review: DJ Wilson, CIH

Medical Review: MJ H*di.r. MD 
-

Copyripht O l9Et C-oium h$lisiitr! Cqpoc{im.
Aiy ffiriel u* d €prodeaioo pirr|d .lE puSlirhc/! Fmirrid ir prubit'irc{r.
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Materi-al Safety Data Sheets Collection:

Sheet No. 162
Copper

1985-86 Toxicity Dataf,
Human, oral, TDro: l20 pg/kg affects the gastrointestinal tract

(nausea or vomiting)
Rat, oral, TD..: 12l0 pglkg (35 weeks prior to maring) affecrs
ferti I i ty (pre- and post-implantation mortality)

Issued: l2185 Revision: A. 8/90

Section 1. Material Identifrcation
Copper (Cu) Description: Widely distributed in naturc in elemental state, arsenites. sulfides, chlorides, and carbonates. R
Preparcd by crushing, grinding, and concentrating copper ores by flotation and leaching or by smelting copper ore I
concentrates to yield a blister (96 to98%) copper which is electrolytically rcfined to yield 99.9+% copp€r. Copper is rhe :.
most widely used structural melal, next to iron and aluminum. Used in electric wiring; switches, heating, plunrbing, lt

roofing, and building construction; alloys (brass, bronze, Monel metal, beryllium-copper): coins; chemicat and pharmaceu-
tical machinery; electroplated protective coatings and undercoats for nickel, chromium, zinc, etc., cookin-s upnsils; insecti-
cides; antifouling paints; and as a catalyst. Copper whiskers are used in thermal and electrical composites. Copper flakes
are used as insulation for liquid fuels.
Other Designations: CAS No. 744G50-8, bronze powder, copper slag-airbome, copper slag-mitled.
Manufacturer: Contact your supplier or distributor. Consutt the latest Chemicalweek Buyers' Guidl13) for a supplien list.

Cautions: Copper may be toic through contact, inhalation, and ingestion- It may cause skin and eye irritation and metal fume fever.
is not considered a fire hazard, but fine particles may burn in air-

32
Genium

HMIS
H 2
F O
R O
PPG*
* Sec. 8

0
4
I
0

Copper, ca IOQVo

1989 OSHA PEI;
8-hrTWA: I mg/m3+
8-hrTWA:0.1 mg/mrf

1989-90 ACGIH TLVs
TLV-TWA: I mg/m3*
TLV-TWA: O.2mglmll

r98{I NIOSH R-EL
None established

* Copper dusts and mists, as Cu.
f Copper fume.
* See NIOSH, RTECS (G15325000), for additional reproductive, tumorigenic, and toxiciry dara.

De{a
Boifing Point: 47O3'F (2595 "C)
Melting Point: l98l "F (1083 "C)
Vapor Pressure: I mm Hgat2962 "F(1628 "C)

Molecular Weight 63.546
DensitylSpecific Gravity: 8.94
Water Solubility: Insoluble

Appearance and Odor: Soli4 various shapes, odorless, red/brown-colored metal or powder. Copper is ductile, tough, and easily worked. Ir is
very resistant to corrosion, but readily aftacked by alkalies.

Section 4. and Explosiontr)ata
UEL: None

Extinguishing Media: Use extinguishing media appropriate to the surrounding fire since copper does not burn, Finely divided copper burns in
air, and in extreme cases ignites spontaneously-
Unusual tr'ire or Explosion Hazards: Liquid copper explodes on contact with water- High concentrations of fine copper particles in the air may
present an explosion hazard.
Special Fire{ighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing appnrarus (SCBA) with a full facepiece
opcratcd in the pressure{emand or positive-pressur€ mode and a fully encapsulating suit.

r l

t  .  l i . : , i  l ,  : : i , .
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Copy'til O l99O Ccairh n Ukhin! Cdpdlin-
Aty ffiid E 6 cprodKioil eihon rlE Frbtishc/s pdnissih ir Fahibircd.

Autoignition Temperature: None reported

Stability/Polymeiizadon: Copper is stable at room temperature in closed containers under normal storage and handling conditions. However, on
long sanding, a white, highly cxplosive peroxide depoait may form. Copper's vapors are uninhibited and may form potymen in vents and flamc
auTesters.
Cbemfual Incompatibilities: Copperreacts violently with ammonium nitratc, bromatcs, iodates, chlorates" ethylcne oxide, hydrazoic acid,
pot"ssium oxide, dimethyl sulfoxide + trichloroacetic acid, hydrogen pcroxidq sodium peroxide, sodium azide, sulfuric acid, hydrogen sulfide +
air, and lcad azide. A potcntially cxplosivc reaction occun with actylenic compounds. Coppcr ignites on contact with chlorine, fluorine fabovc
250 oF(l2l 

"C)1, chlorine trifluoride, and hydrazinium nitrate [above 158 "F (70 "C)1. Ir is also incompatible with l-bromo-2-propyne; an incan-
descent rcaction occurs with potassium dioxide.
Conditions to Avoid: Avoid prolonged exposure to air and moisture. On exposure to moist air, copper slowly converts to the carbonate.
Hizardous Products of Decomposition: Thermat oxidative decomposition of copper can produce merallic oxides (copper fumes).
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6. Health
The . IARC, and OSHA do not lisr coppcr as a car-rnogcn Expcri mcntat stuci;s.sho* rumongd,c an,i Graro$ic;GG

in laboratory animals.
Sgmma-r.Y of Risks: C9np91js anecessary human nutr ient, cxccssive intake levels of which the kidncys normally elrnrinate. In indivr<juals wi
9o:":9:.::I:,l,j"jtJ{'::^'^1it::::,l".9TT.ll '",.,"1ion rnd. sroragg !f copryr in the bo<ty rhat ttamagcs ti'l riu".. riJn"yi.'i.ain. urooabones, and e.ndocrinc gian<ls), copper lcvcli.rnay uicunrutare. Significant"i",tr;ii";;;;;;;i;;;::.r1;#:;i;ilr;l,Jlii,i;l,T,1l;"jfr1il
during welding, smelting, ot.refining.op,rations; or throu.gh exposure to copper dusts ind misf s during minrng, extracting, refining, or manufactur-ing processes. Copper particlcs may irritate, discolor, and damige eyes. Exposure lo copper salrs in m?ny apii."tio*ffi""ntiolfi ,o*i". Coppe rdusts, fumcs' and salts may irritate_the_upper respiratory lract. Long-1grm eipo.sure may i11.irate the skin and'iiscolor the jkin orhair
Medical Conditions Aggravated by Long-Term Exposure: Individuals with impaired pulmonary or renal function rrrourJ uuoiO 

""poru...Target Organs: Respirarory sysrem, skin, eyes, liver, kidneys.
Primary Entry Routes: Inhalation, ingestion.
Acute Effects: Inhalation of copper fumes ntay give risc to metal fume fever (after an incubation period of about 5 hr), an allergic reaction withflu-like symptoms-high lemp€rature' melallic laste, nuusea, coughing, general weakness, muscle'aches, 1^g ."hirii;; rn"r."ry,np,oms usuallydisappear within 24 hr- Direct conlact with copper causes-skin anJ lteis 6rten; eye irritation, and itching oi rt 

" 
iili"li 

"itt " "."r"1*o",h, 
and res-piratory tract- Exposure to copper dust may cause a greenish-black skin discoiorition- Coppei ing"rtion'*u."r nausea, vomiting, abdominal pain,and diarrhea- Inges_lion.of large doses may cause stomach and in(esrine ulcerarion, jaundiie, and"kidn"t ;;;l;;;;*ij;"""""' 

'"

Chronic Effects: Continued exposure to copper may cause mild dermatitis ana.degeneration of *re mrlcous membranes. Repeated or prolonged
-exPosure lo co. p.P-e_r dusts and mists can discolor skin and hair and irritate the skin. F,epeated inhalation can cause chronic ,"rpirutorv disease.Individuals with Wilson's disease (l in 200,000 individuals) are more susceptible to cironic 

"opp"r 
poironifi. ii il;i;;tJlnl'irit eat.a, tnisprogressive condition is eventually fatal.

FIRST AID
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transporred to an emergency medical
lacility. Consult a physician immediately.
Skin: Qrrc*/y r.€mele contaminated clothing. Rinse with flooding amounts of warer for at least 15 min. For reddened or blistered skin, consult aphysician. Wash affected area with soap and water.
Inhalation: Remov€ exposeg p"tson ro fresh air and support breathing with artificial resp.iration.
Ingestion: Never give anything by mouth to an unconsiibus ot .onuuising peri;on. If inglstJ, na ve ahat cotuciorr person drink I to 2 glasses ofwater, then induce vomitins.

{.ftel qr{ ai-{, get approp:riate in-plant, paramedic, or community medical supporl
Physician's Note: A blood count shows leucocytosis if an individual has metal fumi fever. Consider chellation with penicillamine or BAL(British Anti-lrwisite or dimercaprol) for chronic inroxicarion.

S-pilVleak Notify s,afery personnel' remove all heat and ignition sources, and provide adequate ventilati,on. Avoid creating durtv 
"onditiiii.Cleanup personnel should protect against vapor inhalation-and skin and 

"y. 
.ontu.t. CleanJp method;;;;h ; 

";;"ilil'?;il1'fh!"upprop.,u,"filter) or wet mopping minimizes dust dispersion. Absorb.liquid.containing copper w^ittr^vcrmicuttt", dry-;;A 
";;,lt;;i;il;;;ls. 

ptace in ap-grgpriate containers for disposal- Follow applicable OSHA rlgulations tZ{Cfit 1910.120). agrgpriate containers for disposal- Follow ipplicable OSHA rlgulations tZfCfit 1910.120).
Dispmal: Contact your supplier or a licensed contractor for dEtailed recommendations. Follow applicable Federal, state, and local regulations-EPA Designations
RCRA Hazardous Wasre (40 CFR 261.33|l Not listed
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4). Reportable Quantity (RQ): 5000 lb (2270 kg) [* per Clean Water Act, 307(a)]SARA Extremely Hazardous Substance (40 CFR 355): Not iisted'
Listed as a SARA Toxic Chemical (40 CFR 372.65)
OSHA Designations
Listed as an Air Contaminant (29 CFR 1910.1000, Tabte Z_1_A)

tr.tr'.",#,I.T:*:":,::3Y:1.,i:1L*:,:::3!.:T fi:51,*: 
,1* prcrudi* or s*h inro@rion. c*oium h,btishioi coporain cxcnds rc w",rud.!. mrk6 m rcp*inr ud $eu*s

Section 7. Spill, Leak, and Disposal Proceduies

Section 8. Special Protection Data
S"gglo: Wear protecrive eyeglasses or chemical si
Respirator:-Sek professional advice prior to respirator iel-eEtion and use- Fol'low oSHA J$;;i."g-;;dont tzb cen isid.i:-+iara, if neces-sary-' w€ar a MOSH-approved respirator. Some recommendations follow, For copper dust and mists griater than5O ;g#: ;;"iigh-"ffi"i"n"y
l*::3,:,::t'g?l_"^::9f1i{-_?.'.1"sTb.: or an SCBA, all with. a full facepieie. For copper ausfana mists gr*t"itttun ,000 dilJ;;-
lupplied-airrespirator equipped either with a full facepiece operated in pressurl-demand or'pbsitive-pressure mode or with a hood in continuous-flow. mode. For copper fumes.ove-r | 0O mglmr, wear either a powered aii-purifying respirator with a fiigh-effrciency filter. or a suoolied-air
Jgspirator equipped either with a full.facepiece op€rated in prlssure-demuia oipoiitiui-pressure ;;;?; ;ith ;#;'i;'io"rin"-Jo'r-now mode.Waming! Air-purtfying respirators do noi proteit worke rs in oxygen-defictent itmosphcies.-
9,*::,YfjT.ry,Tl":t_q]:yes' boots, ap.rons, and gau.ntleF to-pireveniprolonged oi.repeated skin conract. Eye and face protection is requiredwnen gnnorng' welorng' cygl8'or rem€lting. Protect skjn from molten metal and radiant heat when melting icrap. Machihe turnings may also
gJeselt a- laceration hazard- When-handling oit-contaminated copper, wear rubber gloves to prevent skin contact.
Yj:tlilglon: Pr_ovide general and local explosion-proof yentilati,on systems to maiitain aiO6rne concint uton, below OSHA pELs and ACGIHTLVs (Sec. z).l.crcal exhaust.ventilation is preferrld since it preventi contaminant aispe-ion into trr" *"it 

"r.r 
Ui 

"o"Loiiiri 
[.t itr sourceco3)Safety Stations: Make available in the work area emergency eyewash stations, s"fetyftuict:G;;t;d;;^, and washing facilities. I

*:3y*:H,*T-p::lt 
Never wear contact lenses-in the work -*.-_ sot lenses iniy 

"u*rt, 
*J 

"il 
lenses,concentrare, initants.Rerpgvc this

**:19.9i/9T :hf : g -td equipmenl l-aunder contaminated clothing before wearing- i;" *:{ !. 1' :j :..i ij i'i . Jj,i 
-;{-i.;}.}*!$ 

,t:.. :' 
-

,Tffif fiil"H ffLffi1rT,;iil:"":ffi:: 
areas- hactice good personal hvgiene ifter using this material, espceially before eagle,. ai1*ine,

hecautions
il':':I:t*:s:':
ffi:?:5,::_Y::*.'*-9:iAd_,!1:itl!!9'1 ana,ajrect go1tact.wilir skin and ey.es. Usc only with ad"qu"o"";iihtion and appropriate
f}il_ryfj::,c_ . Institute a rcspiratory protection pros",'n thut in"ruaes regura'-u*;;s,".'i;i";;;il;;;fi #i1",iliilir#1#.'it
m^gY::l-Ilg:": *9,housekecping Plocedures. Maintain exposures b9tory th! PEUTtVltvtonitor copper durt at a -iit leveii in ttre rir.other Precauti6m: Provide placemint iid periodic 

"ra-inutionJ 
ttrui 

"-pt 
utir" ttre stin, eyis, il;;#;;;;;ffi ffiil:ipo.ingindividuals with cluonic respiratory disease or Wilson's disease.

Transportation llata (49 CFR li2.lLl,.l02): Not listed
Cgllcction Rcferences: 26,38,73,84, 88, 89, Im
ed by: MJ Allison. BS: lndustrial Hygiene Review: DJ wiison, ilHjMedical iReviu*, w Sifrii-r., lrtU fdit lly: JR Stuan, MS

re tcaFh\rhrlily as kt llE atur<y s .uirrhtlily rtf rR_h inlbmJ{K)n f(v rpplicar;on io ihc p!€h!$r'i in(cod6J t$rFs* c for c6q*mcs o{ it. us
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distillatc in pclroleum separation; a distillatc

oit of tor., sulfur content. Ir is c;pos€d chicfly of unbranchcd paraflins. Diesct frrc! is available in various grades.onc of
R I
I -
s 2
K 2

NFPA

"ax< 0 x 0 >

HMIS
H O
F 2
R O
PPC*
'Sec.  8

,,rt i.t l, synonymous with fuel olf tto. Z-O. ttris dieset fuel oit requires a minimum Cctane No- (efficiency rating for

diesel fuel comparable to octane number ratings for gasoline) of 40 (ASTM D6 | 3)- Used as a fuel for trucks. ships. and

othcr automotive engines; as mosquito conlrot (coating on breeding waters); and for drilling muds'

Other Designalions: CAS No. 68334-30-5, diesel fuel-

Manufacturer: Con(act your supplier or distributor. Consult the latest Chemicalweek Buyers' Guidd|t'for aiuppliers list'

Cautions: Dieset fuel oil No- 2-D is a skin irritant and central nervous depressant with high mist concentrations- It is an environmental

hazard and moderate fire risk.

Section2. In and Limits
Diesel fueloil  No.2-D*

1989 oStIA PEL
None established

r990-9r ACGIH TLV 1988 NIOSH REL 198ff6 Toxicitv Data*

Mineral Oit Misr None established Rar, oral, LDro:9 g/kg produces Sastrointestinal (hypermotility' diarrhea)

TWA:5 mglmr.t effects
STEL: l0 mg/mr

f As samplcd by nonvapor-collccting rncthod.

f Monitor MOSIL RIECS GU1800000), for tunnc toxicity.data

to to

Viscosity: 1.9 to 4.1 centistoke at 104 'F (40 "C) Water SolubilitY: Insoluble

Appearance and Odor: Brown, slightly viscous liquid-

Data
UELz7.S?o vlv

ffiffi;EAt er spray to cool firc exposed containcn. Do not usc a

forced water spray directly on burning oil since rhis will scatter ttrc fre- Usc a surothering technique for extinguishing fire' 
- r ^^_ ̂ :,

Unusual Fire or Explosion llazards: Diesel fuel oit No- 2-D is a OSHA Class II combustible liquid- Its volatility is similar to that of gas oil'

Vapors may travel to a source of ignition and flash back.

Special flre-lighting procedures: Isolate hazard arca and deny entry. Since fue may produce toxic fumes' wear a self-contained breathing

apparatus (SCBA) with a full faccpiece operated in thc pressurc{emand or positive-prcssure mode and full Protective clothing If feasiblc'

rcmove containers from fire. Be aware of runoff from fire control methods. Do not releasc to scwers or waterways due to Potlution and firc or

explosionhazard. :  :  r . , j . . . .

tions. Hazardous polymerization canff)t occur.
fire hazard.Chemical Incompatibilities: Ir is irrcompatiblc with strong oxidizing agents: heating greatly

. Diescl fucl No- 2-D tends ro bc low in aromatics and high in paraffinics. This fucl oil is complcxmixturc of: l) >95% paraffinic' olcfinic. naphthcnic ard

aromatic hydrocarbons, 2) sulfur (<oJ%), and 3) benzcnc (<td0 ppm). [A low bcnzcnc tcvel rcdudcs carcinogcnic risk. Fuel oits can bc cxemprcd undcr tfic

bcnzcne standard (2g cFR tglo.lozg)I. Alrhough low in rhe fuel itsclf, bcnzcnc conccntralions are likely to be much highcr in processing areas-

Conditions to Avoid: Avoid hcat and ignition sources-
Ilaz:rdous hoducts of Decomposition: Thermal oxidativc decompocition of dicscl fucl oil No. 2-D can produce various hydrocarbons and

hydrocarbon derivatives, and othcr partiat oxidation producrs such as carbon dioxide, carbon monoxidc' and sulfur dioxide'

Cogyrigtr O l99O Ga|im A6lirhi4 Corpotrio.
Ant ctneEi.l e c cFod6tm vithdx tlE FSlirhcr'r P<mt$b. ir Fdibtttd
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ite'ition,Dari
ve eyeglasses or chemical

sT'#1t1,Hi.;;xj:i* jRl*li:#s:+i,tsr:'trjfi :"tqiil:tr=i$iTX:-r.d:c-pr qecuon regutarrons (29 CFR I 9 I 0. I 33 ).
:.Sj15;pgro_r regutations (29 CFR 1910.t34) and, if neces_ylPirator with a miit-filrer and 

"rg""ii 
u"[r;;;; 

.-": " rwPuqrvr rcEurauons.(zv urK rvlu-134) and, if nec
ks). wear an SCBA.t;;;; p! Air-nuiftin. ,."^,,^,^g:' j::^"i:g:i:l oraonroutine opcrations (cldning'spills,reactor vesscfs' or storase untsli wear an'i.';i.:ivii,ii^?t\#:f,,1#if;'"iffii,s,i t::fr":X1iit"::t:#i::tr Zf-fri?i:"1":H:;^::::Ottrer: Yy'ear imperviou-s I

ventilerion: pnriwirtp ---gg"_T;f11g, ?r,ong, and gauntlets td preVent"skiriconhct._veqtitag-gn: Foria" gcneizi *i ioc;;;fi;i.#
RT9lrcgyy; l-ocar- e_xhausr ventilation is ireferrer

cxplosion-Proof ventilatidn systems.to maintain airbome concentrations rhat promote worker safety and
[,jtrftri#:"."Iff-y.T.::fTlii]i:yl^d.:ry,lisl-i"t, ti* *"* -"."uiiil#il.rri"e ir ar iB seud..rrory

produaivi'rv *'""**nl"'',1';:uti;##;;ii#&*-UrruXl,mi'ft::"*i".U3.i':#:jr;"{#*y"n?g
Safety Stations: Make avi
Contami-nated Eq uipmerfta##li#:i,"**Xi:;x#;:l*]:xi'[i{.-i:#:f$'{':iil'ffj':f;ffi:?l,iii't!f;111x..*f":t"'.'#'fft Remove,histrffi ffil./"H*n*f m**:i-hi."^:::stCil,r;1;fi ;#i;;:,*:ffiCOmmentS: t{evcr Cai,-Ari 

-- -e.rr.'vrrL kuuser uufluuntna(eo ctouung bcfore weari

smokins- usins the ,.ir., ^1::1.:,:::1"^ily:t areas. practice g.od-p.ft;;;i r,ygil"iiene after using this material, espcciaily before eating, drinking,

and Comments-
*orage xequtremeDts: U-sc an! storage cnwclf-vcntilated area awav from.heat anE igniilon ii,rces 

"no 
iroru oiii,;;i.;;,c-"j::I::g "onlainers from physicat damage.To prevent sraric

ffifff;]&ry9*At&t*'":'irf'gfm fi'f*:"i:'i.1,*$ir; ing, receiving,or rransremng operations. Use nonsparking toors*r*rua;*::r4p*y*9ffiii,61{,"$[i$. ffiilff,ffi::':J'",::"J*il;i#"w'crc contet with liouid.or trigtr 
'mist 

corrccniotifr -uy 
""L'ur- 

ntaitiona ;i3u-re31o13!{; 
"t,ri*il:i"y 

be pqui_red.depe_nding on workingconditioosrlnstitutc a'resoiratofo-p-t""tliinl'roffi 
F1 t""t*i6a;i#?ii-*1,g, mainrenancc, insp&tion, and eiraruarion. practice goodpcrsonal hygierrc and hou'sckecditig pto"q4gto-"oo: 

"gr 
wear oir contiminaiJ-cnt$;g. aii".iri *"i[f,iuuna.ring of work crorhes is recom-mcnded- Do nor put oilv rags iri dfr.rr. wttln';"tfi;; *trh;hir;;#i;; groves or use banier iream.Tra_nsporratio n-Data (41 trn izzloil

DOf ShipplngName Fucl oil
DOT llazard Class: Combustibts tiquid
IDNo.:NAtg3
DOTLabeL None
DOI Pack"glng Exceptions: 173. t I ga

mout r-o.ucwt xcrercnccs:-l .g.7,lz.n. al, iO
arlingron, MD: Editcd by: JR Sruan. MS

(:rctnogenicitr: nt*n"u{;!:rnf$[
pctrolcum refining as an f,
carcinogens (Group 3).
Summarv of Risks: Althorrch dipcpt f ,r-1,- .^-:^^t^^:- . .  

-  - f

a;mJl$ff,:'$:'.""',r"','j;:;r*ti**txi:,'#;"#!T;Hi#rfrAffi"#:l,T,1f'6"ffi'ifri;X,ili Hltj;.iffii"i',;;:!...o,".

:J#t?,'::}.i*,*lEt::iff',,fi,'"i,ffi*fi:"",T:.at,.l.;.{rpitfiqi-"ii,i?;i,a.,H:il""!igffLfl::;ffi$:rJffilf;:t
loss of coordination' depcnding on concentrati"n 

"na 
exposure time. when rcrirovcd ?--.;p;;; arell arrecrca p€rsons usually recovercomplctelv' If vomitingoc-c-u.1t-1n9y. i"gol""'ftlili'i-.";.Ri;ia r""; il:,'r"u'irgs. r,.-o.rr,"{i;c ;;Jilironary cicma. progrcsfing ro rcnar in-volvcrncnt and cbemical oncumoniti$ fol t tutc n comparitivc t ti" 

"i 
o*fi;aspirared lefiaiao..r'r*y be .f pr vs. s ,irr. Xrpi-,urlon rnay arso

F':THT:H:::ii,'J;1"ffi;1,"*#di:,r,"*g"Xf ffiil*:::lffiqi'd:its::l i!i,,."," body ce,,s), iniection, pncuma,o-ccrc rormation' and chronic rung dvsrunJon. iii"-rii".'-f;i"?;ii ii'?##1";ffi#X1frffi:*.",{fi,j,&Ylff,j?; iniotron, p#"","io
Prolonged or repeated skin coni-act-mrv i-t"i" r,iii?.iiitr.i'""J[i"iik;[#;* grands, i;.d'r;i;;;;rn of ,"n. pimpres and spors. usuary onarms-and legs.
Meorcat Conditions An"I1l1f9t Long_Term Exposure: None reporred.
Ja5get Organs: Centra'i-nervous syitcm, iicin, and mucous membranes.Primary_Entry Routes: tntratatiori.-inqist# 

*'" "'uvvur rrrsrrruralrcs' 
.

Acure [tlects: svstcmic effects from i-ngesion include gastroinrestinar irritariou.vomiring, diarrhea, uF.11.rg-u..r. cases centrar nervous sysremdcprcssion' progrlssing to coma or deathl rnul-"lion or"-";;i;;;;i;'-"1'*r"rt in incieased rare'of respiration, rachycardia (excessrvery rapid
HftFhil.t":til!::',JrTlJ""Jll,:l'';f:';f1ruf ['j*#';;.ffJ;.-u'"".i i""i"a uvGh.i.nt urooa oxygenarion)
FIRSTAID

f-!.fi":Ait 
jiit"'li;*:tr';*tHflifl?"',T."iatelv and continuouslv with flooding amounts orwater untir transported to an emerscncy medical

:fpi#{:fi,fiiffi ;31$l;{,'f"'J'-Hii;ff:h:X[9ff#ffiT?i;1;'"-a(er.ror at reast 15 min. Ir rarge areas or rhe body have been
rnhaarionrnimo"" iip"r.a dr*"'df;h-"i", ffi support breathing * 

"..o[1 
with soap and warer-

S1fri;i.rlf:i,i'Hffi,.T[ir:Ul"{t:l,i#ry;*"'.';;lllf'fr;#'on 
lringesred.do nor induce vomitiqs due ro aspirarion hazard

ffi'tr;fr ;:ftr5*,"Eti3fJf ft:lt':lf#ffig4orcommunitvmedicar*supportaspiration pncumonitis, consider monirorins arreriar lr* i"":ff :::,,i:g9a*ii=9.Eld"tff are charcoal and mitk. In cascs or severe

Spill/leak Nodfu d"*
ventilation' cleanirp perio'nnet tt'ouia piol*iiin.i 

""p5. 
irit 

"lutio" "rJ 
tiqria."ont""i cr.r, ,p ipiiis-prompuy to reduce firc oi vapor hazardsusc a noncombustiblb ausorbent ma;r{J;il;?;il-iif ;liiiiil'- 'i'JiJrl. }ii' 13rid ,-ijrig,Er"-Tu,""ir?o ro conrain. pick up riquid for rccrama_&rd'ffi:ff-x"ffffftr"4***1ry*:?'#:lffi,lil*#fr3#ii#j"".1;il,ti"Tl:t.Tilffiiil1il'dsxe]li"r"tons (2i-

Disposal: Coniact vour suoolier or, l;.-'*.i^ lij:.^- "^-
Disposal: contact vour supplier oi" tii iiiJ"iiii'J"t* ro'-o"Li'rJ;;ffi;;'d"#;lllF&i3.ll'Lo,icabre Federar. srate, and rocar regurations.Pla Designations
KLlllHazardous Waste (40 CFR 261.21): Ignitable wasreqFBq4 Hazardous Subitance (40 tm iozlij,-ilo't mt.aS ARA Ex tremel y Hazardous S ubs ta *.' r-air";'E$'.'."i r:' i\"^:,, - - _,
i{Eir.i{'ati:#tr(ittft TtTE,{,'ffi ff ,:j"'NoiristeaOSEA Desienations
AirContamiiqrt (29 CFR l9l0.l0OO. Z): Not listed
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One Genium Plaza

Schenecrady, NY I 2304-4690
(s l8)  377-8854

Material Safety Data Sheet Collection

2, 3, 7, 8-Tetrachlorod ibenzo-pdioxin
MSDS No.906(TCDD)

Date of Preparation: 6/94

44Section I - Chemical Product and Company Identification
ProducUChemical Name : 2, 3, 7, 8-Tetrachlorodiben z-o-p-dioxi n CICDD)
Chemical Formula : C pH aCl aO 2
CAS No-: 1746-01-6
Synonyms: dioxin; dioxine; NCI-C03714; tetrachlorodibenzodioxin;2,3,7,8-tetrachlorodibenzo(b, e)( 1, 4)dioxin;
2,3,7,8-tetrachlorodibenzo- 1, 4-dioxin; TCDBD; TCDD; 2,3,7,8-TCDD; tetradioxin

Derivation: TCDD is not manufactured, but is formed as a by-product of chlorobenzenes, chlorophenols, and the herbicides
2, 4, S-trichlorophenoxyacetic acid (2,4.5-T) and,2-(2,4, 5-trichlorophenoxy)propionic acid (Silvex) which are produced from
2,4, 5-trichlorophenol CICP) 2,4,5-T, commonly known as Agent Orange, was the defoliant used during the Vietnam War.
TCP, 2, 4, 5-T and Silvex are no longer commercially produced in the U.S. As a chemical and toxicological standard, TCDD
can be prepared by catalytic condensation of potassium 2, 4, 5-trichlorophenate. TCDD has been released to the environment
during the incineration of chemical wastes including chlorinated benzenes, chlorophenols, and biphenyl ethers, from the
improper disposal of certain chlorinated chemical wastes, in emissions from wood burning in the presence of chlorine, in
accidental fires involving transformers containing PCBs, and from the use of the herbicides 2, 4, 5-T and Silvex-

General Use: TCDD is an extremely toxic, unwanted by-product and essentially has no beneficial uses. It may be used as a
research chemical.

Vendors: Consult the latest Chemical Week Buyers' 6yitrs- Q3)

Section 2 - Composition / Information on Ingredients
2,3,7,8-Tetrachlorodibenzo-p-dioxin, ca 100 Vowt- TCDD normally persists as a contaminant in TCP in variable amounts
(0.074.2 mg/kg). Consequently, the concentrations of TCDD in different batches of Agent Orange varied greatly with an
average concentration of about 2 pp^-

OSHA PEL* NIOSH REL DFG (Germany) MAK
None established Carcinogen, lowest feasible None established

ACGrH TLV 
concentratlon'

None established
* A preliminary occupational exposure limit of 0-2 nglm3 1200 pg/m3) is recommended. It provides an ample margin of safery to prevent
chloracne and takes into consideration the chronic effects of animal studies and accidental human exposure. [Leung WN et al: Amcrican
Industrial Hygiene Association Journal, 49 (9): 46G74 b( 1988)l

Section 3 - Hazards Identification

***** Emergency Overview *****
TCDD is a colodess, crystalline solid at room temperatur€. It is highly toxic and a potential human
carcinogen. Exposure to TCDD-contaminated materials may cause a severe and disabling acne-like rash that
may persist for years (chloracne), metabolic disorders, and nervous system and liver damage. In animals,
TCDD causes teratogenesis, tumorigenesis, and immunological dysfunction. Findings in humans are
inconclusive, but human toxicology is under continuing investigation. Workers may be exposed to TCDD
from residues from prior production or use of 2,4,5-T or Silvex, waste materials contaminated by TCDD, or
contamination resulting from transformer fires. Take every precaution to avoid:rny exposure to TCDD.

Potential Health Effects
Primary Entry Routes: Inhalation (dust),* skin contact, ingestion-
Target Organs: Skin, liver, and nervous system. r. -r,. ., . .': i :, .; . : ,r,
Acute Effects r , , i . r  . 1 . .  r . - . , . r  ,  { . - l  t , i ,  .

Inhalation: Shortness ofbreath, headacheq fatigue, severe muscle pains, weakness, and digestive disturbance.
Most symptoms develop slowly, over many days.

Eye: Conjunctivitis and chemical burns.
Skin: Chemical burns. In most cases, chloracne appcars within 2 to 4 wceks after initial exposure. It consists of

blackheads with small, pale-yellow cysls. In severe cases, there may be papules (red spots) or even pustules
(pus-filled spots). This acnelike rash appcars on the cheekbones under the eyes and behind the ears in very mild cases. With
increasing severity, tlre rest of the face and neck are affected and the outer upper arms, chest, back, aMomen, outer thighs and
genitalia may be involved in varying degrees in the worst cases. In the worst cases, lesions may be active 15 or more years
after the contact has ceased- Chloracne may also appear after ingestion or inhalation. Skin fragility, hirsutism (excessive
growth of hair of normal or abnormal distribution), and photosensitivity may also occur.

Ingestion: Nausea, vomiting. and possible pancreatitis.

coPy' ightol99.byc*niuhPUb|irhingCorpont i .on'AnyWid@qrPrdKi69ithost leprh| is}r .rpcmrssiooisprohibncd'JudgrnrrsodrsuiEbit i tyof iofmi<nhcrinfct !*r l
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MSDS No. 906 3, 7, 8-I'etrachlorodibenzo-p-d ioxin 6/94
Carcinogenicity: The IARC, NTP, MAK , and NIOSH list TCDD as an IARC-2B (possibly carcinogenic to humans: inadequate
evidence of carcinogenicity in humans but there is sufficient evidence of carcinogenicity in experimental anirnals), an NTP-2
(reasonably anticipated to be a carcinogen: l imited evidence from studies in humans or sufficient evidence flrom studies in
experimental animals), an MAK-A2 (unmistakably carcinogenic in animal experimentation only), and a NIOSH-X (carcin<lgen

defined with no further categorization)- OSHA does not list TCDD as a carcinogen.
Medical Conditions Aggravated by Long-Term Exposure: Skin, liver, nervous and endocrine system disorders.
Chronic Effects: Lack of energy, loss of sex drive, personality and mood changes, numbness, weakness and pain in the legs,

liver damage, chloracne, and elevated blood lipids. TCDD increased the incidence of a variety of tumors in animals, but human
data is inconclusive. Little is known of the human health effects (if any) as a result of long-term exposures to low
concentrations.

Comments: The observed health effects from clinical or epidemiological studies of populations who werepccupationally and
non-occupationally.exposed cannot be solely attributed to TCDD because of the concurrent exposure to 2,4,5-T and TCP and
to other herbicides as well. There is no report of human exposure to TCDD alone.

* 
Vapor inhalation is unlikely because TCDD has a low vapor pressure.

Section 4 - First Aid Measures
Inhalation: Remove exposed person to fresh air and support breathing as needed.
Eye Contactz Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously

with flooding amounts of water until transported to an emergency medical facility. Consult a physician immediately.
Skin Contact: Quickly remove contaminated clo&ing. Flush with water to remove solid particles; follow with a soap and water

wash ofexposed areas. For reddened or blistered skin, consult a physician.
fngestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the
poison control center advises otherwise, have the conscious and alert person drink I to 2 glasses of water, then induce
vomiting.

Afier first aid, get appropriate in-plan\ paramedic, or communitlt medical supporL
Note to Physicians: For an acute exposure, obtain liver function tests, CBC, prothrombin time, serum lipids, and uroporphyrins.
EMG may be useful in detecting subclinical neuropathy. Current analytical techniques to detect dioxins in human tissue
specimens involve gas chromatography and mass spectrometry. Chloracne may respond to topical retinoic acid, and oral
tetracyclines may help secondary pustular follicles. Resistant cases may require dermabrasion or acne surgery. Isotretinoin may
be tried.

Special Precautions/Procedures: Emergency personnel should protect against contamination.

Section 5 - Fire-Fighting Measures

Flash Point: None reported.
Autoignition Temperature: None reported.
LEL: None reported.
UEL: None reported.
Extinguishing Media: Use dry chemical, carbon dioxide, water spray, or foam extinguisher.
Unusual Fire or Explosion Hazards: None reported.
Hazardous Combustion Products: Toxic fumes of chlorine.
Fire-Fighting Instructions: Do not release runoff from fire control methods to sewers or waterways.
Fire-Fighting Equipment: Because fire may pro'duce toxic thermal decomposition products, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure rnode.

Section 6 - Accidental Release Measures
Spill /Leak hocedures: Notify safety personnel of spill, evacuate all unnecessary personnel, remove heat and ignition sources,
and provide adequate ventilation. Cleanup personnel should protect against skin and eye contact and dust inhalation;

Small Spills: Carefully collect and place in sealed containers for disposal. . r'r , .r ir: :
Large Spills _ . . . , :  i t , . i . - ;  " . .  . , , .  . , ,  , 1 . .  , r ,  : , : . r _ i + . : , . : i , { r ! i : l . .  r . . i r i t : . . :  , r i

Containment For large spills, dike far ahead of liquid spill for later disposal. Do not release into sewers or water-ways: !,rgti:..i
Cleanup: Avoid generating dust. Do not sweep! Provide an organized procedure of containment, collection, and disposal o6:.,r
contaminated solutions and residues generated during cleanup. Provide separatre facilities for decontamination of larg€ . ;."i;r:
equipment- Conduct repetitive wasUrinse cycles separately, either by using different locations or by spacing in time. . | :.

Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120). For speciFrc recommendations, contact
your Department of Environmental Protection or your regional EPA office.

Section 7 - Ilandling and Storage
Handling Precautions: Handle with extreme caution. Take all the necessary precautions to avoid any exposure.
Storage Requirements: Store in tightly closed and properly labeled containers in a cool, well-ventilated area.

l-

I
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8-Tetrachlorodi IOXtn MSDSNo. 906

Section 8 - Ex re Controls / Personal Protection

usin! *,is material, especiatly before eating, drinking, smoking, using the toilet, or applying cosmetics'

Engineering Controls: Isolate work areas involving TCDD or TCDD-contaminated materials-

Veititation: provide general or local exhaust ventilation systems to maintain airborne concentrations as low as possible. Local

exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its source-(103)

Administrative Controls: Consider preplacement and periodic medical examinations with emphasis on theskin'Jtu"j' nervous

and endocrine systems. Regularly *onitor glassware, bench tops, instruments, and tools with wip€ tests (wipe with filter paper

and measure amount orrCbo).'Respiratory Protection: Seek professional advice prior to respirator selection and use.

FolowosHArespiratorregulationst)scpti l9l0-134)and,if necessary,wearaMsHAnllosH-approvedrespirator-Selecr

respirator based on its suita6ility to provide adequale worker protection for given working conditions' level of airborne

contamination, and presence of sufficient oryg"n. For situations where TCDD contamination is low (e.g., exposure to dust

contaminat€d with low levels of TCDD), wearan air-purifying respirator until the extent and characterization of the exPosure

can be determined. For materials highly contaminated wittr f-oo, wear respirators that consist of self-contained breathing

apparatus with a full facepiece op"r-ut"i in a pressure-demand or other positive pressure-mode. An alternate method utilizes a

c|mUination Type C ,uppn"a-ui respirator, with full facepiece, operat"d in a pressure-demand mode and equipped with

auxiliary positft pr".rui" self-contained air supply. For emergen-y-or nonroutine operations (cleaning spills, reactor vessels' or

,to.ug" i"nk ), wear an SCBA. Warning! Air-piri5yi"g respiritorido nol protect workers in oxygen-defrcient atmospheres' lf

i"rpliutors are used, 9SHA requires 
" 

iritt"n-.".pitutory protection program that includes at least: medical certification,

training, fit-testing, periodic environmental moniioring, *^inttn"n 
", 

inspection' cleaning' and convenient, sanitary storage

areas. protective Clothing/Equipmenh Consider di$osable clothing due to the uncertainty-of adequate decontamination.

wear protective clothing cinsiiting of both outer (zippered coverall with attached hood and draw string or elastic sleeves'

gloves and ctosure Uooti) ana inner lcotton overalls, undershirts, undershorts, gloves, and socks) garments- Fordust or

particulate exposure, wear coveralls of a non-woven fabric such as Tyvek or spun bonded polyethylene. For exposure to liquids,

wear coveralli, gloves, and boots made of chemically resistant materials such as Saranax coated Tyvek or butyl, nitrile' or

neoprene rubbei Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29

Cfn tgtO.t:3). Contact lenses are not eye protective devices. Appropriate eye protection must be worn instead of' or in

conjunction wiih contact lenses. Safety Statiottr, Make emergency eyewash stations, safety/quick-drench showers, and

*"rt ing facilities available in work area- Contaminated Equipmenh Shower and change clothes after potential exposures or

at the end of the work day. Separate contaminated work clotheJfrom street clothes- Launder before reuse- Place disposable

clothing in marked and approved containers for disposal- Remove this material from your shoes and clean personal protective

equipm-ent. To prevent cross-contact, provide segregated decontamination locations with separate, controlled" and well-marked

entry/exit routes and locations. Comments: Neierlut, drink, or smoke in work areas- Practice goog personal hygiene after

Section 9 - Physical and Ch"rygtl!ry
Physical State: Solid
Appearance and Odor: Colorless needles
Water Solubility: 19.3 nglL
Other Sotubilities: odichlorobenz*ne (1.4 gIL);
chlorobenzene (O-72 glL);benzene (0.57 g/L); chloroform
(0.37 elL): acetone (0.1I g/L); n-octanol (O-05 elL);
methanol (0.01 g/L); lard oil (0.O4 dL)

Vapor Pressure: 7.4 x lO -10 mm Hg at77 "F (25 "C)

Forrnula Weight:.322
Melting Point: 581-583 "F (305-306 "C)
OctanoUWater Partition Coeflicient: log Kow- 7-02
Henry's Law Constant: 1.62 x 10 -5 atm m3/mole at25'C
(estimated)

Section 10 - Stability and Reactivit

decompos i t i onoccu rSw i th in2 l  Seca t1472 'F (800"C)b . r r i ; , . i  . { t . r . . . . r ' , : i : i . , i ; : , :  . ' :  ' i i  , , , r , i i , . r , . . . : l  : :  :  . ,  , . , , . } ; . ' l ' : .

stability: TCDD is relatively stable toward heat, acids, and alkalis. It is changed chemically when exposed-in isooctane or

n-octanol to uv light- polymerization: Hazardous poiymerization cannot oclur. Chemicat Incompatibilities: None reported'

Conditions to Avoid, Avoid treat and igpliorr sources- 
-Hazardous 

l)ecomposition Products: Thermal oxidative

Jecomposition of TQDD lan producb io*r nrttt"s of chlorine- Decomposition begins ar 932 "F (500 "c) and complete

Eye Effects:
Rabbit, eye:2 mgcaused moderate irritation-

Acute Effects:
Human, skin, TD6 lO7 ltgkgproduced dermatitis and allergic reaction.

Mammal, oral, LD5g: 4200 ngggproduced changes of the liver, kidney, ureter, bladder' and spleen.

Rat, oral, LD56: 20 Pglkg
Reproduclive Effects:
.Monkey, 

oral, TDlo: 92 ngkg(46 weeks prior to mating, on each day during gestation, and for 17 weeks following birth)

caused effects on the newborn (behavioral; delayed effeca)'

(^mvrighr O t9.x C€niu6 publi\hrnr C<xFxrrim. Any ffiftdi|| N d EPrcdKim eilhou df, Publishcr's pcmissin ir Prchib{cd
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E-'I'etrachlorodi benzo-z-dioxi n 6t94
Genetic Effects ( continued):
Human cell: 100 pmol/L caused unscheduled DNA synthesis.
Human cell: l0 nmol/L caused DNA inhibit ion.

Tumorigenic Effects:
Rat, oral: 52 ggkglL yr (interrnittent) caused liver and thyroid tumors.
Rat, oral: 27 1tg/k 9165 weeks (continuous) caused liver and kidney tumors.

Multiple Dose:
Rat, oral: 6500 ng/kll3 weeks (intermittent) caused changes in liver and thymus weight and pigmenred or nucleate4 red
blood cells.

Mouse, skin: 97 1tg/kg/13 weeks (intermittent) caused diffuse hepatitis (hepatocellular necrosis); changts in spleen; and
death.

* 
See NIOSH, RTECS (HP3500000), for additional toxicity data.

Section L2 - Ecological Information
Environmental Transport: Bioconcentration will occur in aquatic organisms. Due to TCDD's low solubility in water and lipids
as well as its low partition coefficient in lipids, TCDD is not likely to accumulate in as many biological systems as DDT.

Environmental Degradation: When released to the atmosphere, gas-phase TCDD is degraded by reaction with hydroxyl
radicals and direct photolysis (halflife = 8.3 days)- Particulate-phase TCDD may be physicalty removed from air by wet and
dry deposition. TCDD may be transported long distances through the atmosphere with surface water sediments being an
ultimate environmental sink of airborne particulates. TCDD will absorb to sediment and limit the overall rate by which TCDD
is removed from water. TCDD near the water's surface may experience signif,rcant photodegradation. 1.5 yr is the persistence
halflife of TCDD in lakes. TCDD is generally resistant to biodegradation. Photodegradation on terrestrial surfaces may be an
important transformation process. During warm conditions, volatilization from soil surfaces may be a major removal
mechanism. Volatilization of TCDD from dry soil surfaces is likely to be faster than from wet soil surfaces. TCDD that has
been mixed into soil depths beneath the upper surface boundary will volatilize extremely slowly. On soil surfaces, persistence
half-life of TCDD on soil surfaces varies from less than I yr to 3 yr. Half-lives in soil interiors may be as long as 12 yr.

SoiI Absorption/lVlobility: TCDD is immobile in soil and is not expected to leach. Lateral movement due to surface ergsion may
occur-

Section 13 - Disposal Considerations
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and

local regulations-

Section 14 - Transport Information
DOT Transportation Data (49 CFR 172.101):

Shipping Name: Environmentally
hazardous substances, solid, n.o.s. *

Shipping Symbols: -
Hazard Class:9
ID No.: UN3077
Packing Group: Itr
Label: Class 9
Special Provisions (172.102):8, 854, N50

Packaging Authorizations
a) Exceptions: 173.155

Quantity Limitations
a) Passenger, Aircraft, or Railcar: None

b) Non-bulk Packaging: 173.213 b) Cargo Aircraft Only: None
c) Bulk Packaging: 173.240

Vessel Stowage Requirements
a) Vessel Stowage: A
b) Other: -

* If it is in a quantity, in one package which equals or exceeds the RQ of I lb (0.454 kg).

.  . . 1 ; . ,  l Section 15 - Regulatory Information
EPA Regulations: RCRA Hazardous Waste (40 CFR 261.33): Not listed . '

Listed as a CERCI-A Hazardous Substance (40 CFR 302.4) spegific pe,r,C.W4, 
lT;,g9ZCu)- CERCI-A Reportable Quantity (RQ), I lb (0.454 kg) 

'"'-''-.'l'" 1' 
-

SARA Toxic Chemical (40 CFR372.65): Not listed ,: t, , . , .;: 1
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed

osHA Regulations: Air contaminant(29 cFR t910.1000, Table z-t,z-1-1t):Not listed

Section 16 - Other Information
References: 73, 103, 124, 132, 136, 139, 184, 187, 189, lm, 193

$epared By MJ Wurth, BS Industriat Hygiene Review PA Roy, MPH, CIH Medicat Review T Thoburn, MD, MPH
Disclaimer: JudgmenB as to the suitability of information herein for the purchaser's purposes are necessarily the purchaser's
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation
extends no watranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such 

-

information for application to the purchaser's intended purpose or for consequences of its use-

MSDS No. 906

I
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Material Safety Data Sheets Collection:

Sheet No.467
Automotive Gasoline, Lead-free

Issued: I0/81 Revision: A-9191

1. Material Identification
Automotve Casoling Lead-free, Description: A mixture of volatilc hydrocarbons composed mainly of branchcd-chain

paraffins, cycloparaffins, olefins, naphthenes, and aromatics. In gcncral, garclinc is produced from pctroleum, shale oil,

Athabasca tar sands, and coal. Motor gasolines arc made chiefly by cracking processes. which convert heavier petroleum

fractions into more volatile fractions by thermat or catalytic decomposition. Widely used as fuel in internal combustion

cngincs of the spark-ignited, rcciprocating type- Automotive gasoline has an octane number of approximately 90. A high

contcnt of afomatic hydrocarbons and a consequent high toxicity are also associated with a high octane rating. Some
gasolincs sold in the US contain a minor proportion ofltetraethyllead, which is added in concentrations not eiceeding 3 ml
per gallon to prcvent engine 'knock." However, methyl-tert-butyt ether (MTBE) has almost complerely replaced

tetraethyllead-
Oiher Designations: CAS No. 8006-61-9, benzin, gasoline, gasolene, motor sPirits, natural gasoline, petrol.

Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' GuideQtt for a suppliers list-

35
R I NFPA

i i .  &
r .Skio.  

\ , /
absorptron 

HMIS
H 2
F 3
R I
PPGi
t Scc. 8

Cautions:
deprcssion,

Inhalation of automotive gasoline vapors can cause intense burning in throat and lungs, central nervous system (CNS)

and possible fatal pulmonary edema. Gasoline is a dangerous fire and explosion hazard when exposed to hea{ and flames.

and Exposure Limits
Automotive gasoline, lead-free*

1990 OSHA PEI^s
8-hrTWA: 3fi) ppm, 900 mglm'
l5-min STEL:500 ppm, 1500 mg/m'

1990-9r ACGIH TLVs
TWA: 300 ppm,890 mglmr
STEL:500 ppm, 1480 mglm3

199ONIOSH REL
None established

198S6 Toxicity Data*
Man, inhalation, TC-: 90O ppm/l hn toxic effects includc scnse

organs and special senses (conjunctiva irritation), behavioral
(hallucinations, distorted perccptions), lungs, thorax, or
respiration (cough)

Human, eyc 140 ppm/8 hf toxic effects include mild irritation
Rat, inhalation, LCro: 300 g/mr6 min

j
i -

I

",.,i .

. 1 r

. A typical modem gasolinecomposition is 80% paraffins, 14% aromatics, and6% olefins. The mean benzenc contcnt is approximately l%. Other additivcs includc

sulfur, phospbonrs, and MTBE-
SccMOSH,.&|ECS for additional

Section 3. Physical Data
Point Initially, 102 "F (39 "C); after l0% distilled, 140 "F Gr:avity: O.72 to 0.76 at 60 "F (15.6 "C)

(6o "C); after 5O7o distilled, 230 "F ( I I 0 "C): alter 9AVo distilled, Water Solubility: Insoluble
338 "F (170 "C); final boiling poinl 399 "F (2U "C)

Vapor llensity (air = 1;; 3.0 to 4.0

Appearance and Odor: A clear (gasoline may be cotored with dye), mobile liquid with a characteristic odor rccognizable at about l0 ppm in air-

Section 4. Fire and Data
UELz60%vlv

water may bc ineffective to cxtinguish
fire, but use water spray to knock down vapors and to cool firc-exposed drums and tanks to prcvent pressure rupturc. Do not use a solid stream of

water since it may spread the fuel. .t
Unusual trIre or Explosion Hazards: Automobile gasoline is an OSHA Class IB flammablc liquid and 

" 
a"ng"rJ; firc and expiosi"i, fr". .a{

whsn- cxposcd to.heat and flarncs- Vapors can flow io an ignition source and flash back. Automobile gasoline can also react violently with : !
ox id iz in iagcns , . ' , ,  :  r : r i - ,  rq ; .  " :  :  ' ; '  :  '  r i  ' : ' ' ! "  : i : i ' 1 i ' t1 ' t ' ' ' l t " t ' l  !

Spedal trIreligbting Procedures: Isolatc hazard arca and &ny cotry. Since firc may producc toxic fumcs, or"- 
"'r"tf**r"f"$ 

.U#;tg"ej i. a

"fpranls 
(SCBA) *itn 

" 
nttt faccpiecc opcrarcd in prcssurc-demand or positivc-pr€ssune modq and full protcctivc clothing Whcn the firc is

extinguishd usc nonsparking tools for clcanup. Bc awarc of nrnoff from fire control mcthods. Do not rclcase to scwcni or watcrwjf:ij

Section 5. Reactivity Data
at room (emperalurc rn undcr itoragc and hurdling

tlazardos potymerizaticxr cannot occur.
Chemlcal Incompatibilities: Automotive gasolinc can r€act with oxidizing materials such as peroxides,

Conditiom to Avoid: Avoid hcat and ignition sources.
Hazardous Products of Decomposition: Thcrmal oxidativc decomposition of automotivc gasoline can

oxidizeA hydrocarbons.

Cr4ryll3tu A $91 C.nim hblitltin! Cnpn{kh.

Any @(id G d cprodrdio. sittrit dE FrblirlEr'r tE|nse ts trohibicd

nitric acid, and Perchlorares.

producc oxides of carbon and partially

Flash Polnt 45'F({3'C) Temperature: 536 to 853 'F (280 to 456 'C)



No. 467 Aulomotive Gasolrrrc. l*a<J-free g/9,

Qgglol7. Spill, Leak, and

Goggles: Wear protectivc ey-€g

i.:?i1|.T:.u"s:j:lj.:^p j:::ntroversial,estabtiiyourownporicy.

#j'S:T#ffrfs3'Ii$#9s?b,g,::##{l::":5*:gdx.l'I::*o-':t:r3j"*11:s:l"s'-*j2ecFR re,or34)and.irneccssarv' wear a NlosH-approved re3pirator. Tliere are no specific MosH;;r'il;dtiili!:;i;;:#:l;J'i;?r$;*";J:ut#,i,l,"ul,l"o,_ately dangerous to life or helith' use chimical cartriJgeio;i;;;'ilip[7 *itr, organic vapor carridge(s), or a suppried-air resoiraror. For
;;;#;Ui,"iHfl";j;::f"fti::;:#;E'::il' ieacto'r uessets"oiitl*g" t"n6; *.'-* seBA:lr);;;;;;;f:-;;;fr"i|!ipi,o,o,, ao no,
('ttrer: wear lmDcrvrous gloves' boots, aprons. and 

Fauntlets !9 prevent prolonged_or repeated skin contact. Materials such as n€oprene orpolvvinvl alcohol provide"cxcei;;t;;J';;4";J Io. prorectivb crorhidg. xol?l-niir-6ilir"Ip""lFiil"r"riats can vary from producr roproduct-
ventilation: hovide seneral and local cxplosion-proof cxfiaust ventilation systemsto maintain airbome concentrations below the osFLA pELs(scc' 2)' Local exhaus'lutntitation is freii'.[a';#;;E;;;rb'#ffii";i'dirp" -r.-i-ntoG";;;i; by conrrorting it at its sourcc.(ro],safetv stations: Make availa-ble it di";;;k-;;'il.rg"n.y cyewash srarions, iaretylguictdrerrch showers. and washins facirities.contaminated Eouiomenc Ret*;thl;;;;ili'r.o1'y",it ri,..t 

"rii &-,iipiir."r. GirnJiril,ii#iir'it.a crothing befoi wearing.
,?ffi;:*il";:J,r*ru:m;ruT"'*:i:: ;"Ji p'ffi;;;;;;i'it;i;";ii;;;ii,iiilit i:il,iar, especiarry bcfore &ting, drinking,

SecUon g. Speci
Storage.Requiremen
ascnts.prorccrcontaim^i:::t:-:f "t#:::t11"T-T,1coot'd'v; sources dnd slrong oxidizing
ff:#m?!:?Sffi*'"pht;-ffi;;A;;;;fr;ielil;il;t1$ffif#f"ffiv$ffiil#tj3lff&S?"T{"',f,bt$f?l*Engineeriag eoritrots: Avoid vapor inhatation and skin or eye conract. consider arisryftgl qry,;lion pr;;ii;i 0i",'i,iliii'*k;u,",',r.iniiie,maintenatlce' inspection' and cvalirarion-iil;;;;;fri*;fi;;'iliiri#i'iplo.tron-proof bihausr-venuratronro rcmove vapon. onry uscgasoline as a fuci sourcc-aue to ia-uoratir;ii; i;,;rbilfiiffifiIiri.-il*,i* good personar hygiene and housckceping proccdurcs. wearclcan work clothing daily.

ffi ",{.fi :dHn*il:'ffi \##/r#xf"z:E##:ni":;"0'"'02)
ID No; UNl203
PPf F*1, Flammabte tisuid
n M hyy: fac!.-glng lioeptions: t73. 1 l gI,ur rad(agitrg Requirements: t73-t 19
*ISDS Collcdio *O.

hti,urr"aby: JR sruan, MS

Qarcinogenicity: In l99O rcporrs. rh€
cvaluation to garclinc, it has not assigncd - ;;;;rt;;;i;i#;;'#;i; {g;h"".":;+rt il thils#p (i"aoequare human cvidcnce).

i,t-ffi:Iii,Iiiir"::iliFrit:'"-;;:'**af"T#i''l:l1ffHni{Yfia;itl*t',:tis:::*..:Cl,i};:j.#::}:ji{.:*s:,,rresponscs to gasorine vapor concenrr"lion. -., i6o-ilrjfiit;F1ru::+';fi lri:.l:lfrIiliTi:il::,i:l."J,1"Jff',"J6&;fr1'l;[".f$'"1,Jand throat irritation' and dizziness in I hr; and 2000 ppm pidduces miH Lresrhcsi" in ro ,nir. iriit o lil""nrr"tions are intoxicating in 4 ro I0minutes' If large areas of skin are cxposed 1o. gasotint, roiic amounts -"y b" ;b;fr;; drffi:f##finged skin exposurc cause! dcrmaritis.certain individuals mav dcvelop hyfersensitiiitv. tng;stion.;-;;'clfu iltt"1ti"o. i';ffi;-iXffition afrer ingbstion can causc severcpneumonitis. In adults, ingestion of20 ro 5O s e;sotiic-111"tp[6;;;-fi ili,np,or. or porsonrns.
Y^*_if Lg19ifg1p_A-q-e-.e,""tedbyr.onp_fJrmr*posuie.:No;;il;.,'
I a.rget urga ns:_J Kr n, eye, resprratory and. central ncrvous systems.
Primary^Entry Routes: Inhalarion, iirgestion, skin conract.PrimaryTntry.no"tgi Inhalirion, iirgestion, ili" contact.
Acute Effects: Acure inhalarion produ&s inrensc n?f.:llr-o_"1:.und lung irriration; headaches: blurred vision; conjuncrivitis: flushing of rhe face;mental confusion: staggering gaii; sturred spccch; ind unconsciousness] sotneimli ilii;i;":ii;;l: f,ig"ru9n causes inebriarion (drunkenness),vomiting' dizziness' fever' drowsiness' confusion' *a iy*.iit ril-ililiil purp-lish coioration oir-[ii, rna nlqibus membrane caused by lackof oxvgen)' Aspirationcauses choking, cough, shirrrnedof b;ih,;;;;fi;i..?;dpiili"n,;ililry rapid t"u.t!"qt, fever, bronchiris, and
il:"#:?l':13$J,iJf#ffi:i;]'o*irig 

ac[tieipmure incrudeili;-h;;;;ug" oitii!'l-.''i^,?,iiy a"-g"n'",utid;iih; ii,#l"o kidneys.
chrbnic Effects-: chronic ihhalation resutts in appetite toss, nausea" w.eighr.lo. ss, insomnia, and unusual sensitivity (hyperesthesia) of the disralgrT"Ti::?f;"H:#"?, T"it 

wenakness' tus"uli a"g.neration, and difiinished t"naon Jnii.s a'l-Jooro,nation. Repeated skin exposure can
FIRSTAID 

- -

H:n;9atll,iilJli;lf"','"t;,H*S,t*J,Ti*iatelv and continuouslv wirh flooding amounts of warer unrir transported to an emersency medical

;frh#"#tTTir[,:;H'$?ff.il3ti,T;Tll 
with floodins amounts or water for at lcasr 15 min. For reddened or bristered skin. consurr a

*131l::,_,*i"_y-..:Iry:3_person rofresh air and support breathing as needed.rigesuon: Never. grve anJ/thlng by mouth to an unconsdibus or convu"lsing person. If ingested, do not induce vomitingdue to aspiratron hazard.Lttve conscrous vrctim a mixture of 2 tablespoons of activated charcoal .i*to i" C6i iFil#6"i#r..t""rult a physician imrirediatety.After firsr aid,set appropriate in-plant, faramailc;"-;;;;;;tty;;;;;ppil---- 
'- -""n' v,

Data

Spill4,eak Norifu
ventilation- Cleanu

Dispcal: conta& t"* iupi'ti"i o;;1il;#""#";ltor for detailed recommendations- Foilow appricabre Federal, state, and rocar regurations.EPA Designationi

Dp||yL€zlK:Notlfysaleq/personnel,evacuateaIIunnecessarypd
ventilation' cleanuo oersonnel should protect against vapor i'nlialario" ria liq"ia conract u;"-";;$;ki;g tools. Take up small spills with sand or

l$:H5*38:'Ji"1$ff*r?#ffi::rffiBr{*ii.-ilffliiiii}"m;;;oi;;iloffiT3$riii"-",izsriii-is"r'dtizor
!${-H:4rdous Waste (40 CFR 261.21): Characteristic of isnitabilirvqERcLA Hazardous Subitance (40 cFR 30t.tt-NJiliiila- 

'5r"rsvr""
SARA Extremety Hazardous-,Sud_sgnce (40 -Ffi jSJ), NLi f i.t"a
l*Sl1".i" Chimicat (40 cFR :zi.osi r.r.tli.t#'
vDttA l"r'eslgnauons
Listed as an Air Conraminant r!29 CFR 1910.1000, Table Z_ t_A)

Cotttitl. O t99l It C.Dird hsti$irf.Co.F.r-. -,

fffi,i'nHl*:n'*:lftr*tr"il**7J*.ff.*1'l:fmn:51itr"fl:*#*f,:**L1,kdrmw.^,., mer.meFxn,e,o'Md.(,uft!



l y tuL( . t  t l tL  J {JJ  e l j  l )u lu  J  t  t r ' -L . t  \  - . r r lec lL l ) r t :

Sheet No.7l3
Lead (Inorganic)

Issued: 8/90

32
R O
l 4
s -
K O

f985-86 Toxicity Datat
Human, inhalation, TQ": l0 pglmr affects gastrointestinal tract

and liver
Human, oraf , TD, ^: 45O mgkg ingested over 6 yr affects

peripheral and c-e-ntral nervous systems
Raq 6ral, TD.o: ?9O mg/tg affects multigeneration reproduction

-20
Specific Gravity (20"A4 "C): I1.34
lVater Solubilify: Relatively insoluble in hot or cold water*

Data
ld is st

Cogyrittr O l99occnhta hblitbat|' CdPdi.t.

Any cmffiid r d aprodrkx wilw ri. F$litlt t Fnr$m E Pto'r'bd-

@P "':::H:Jii,fila;;:^'"'

kad (inorganic) fumes and dusts' as

f989 OSHA PELs (Lead' inor-
ganic corrpounds)
6-urrwa: 5o pglml
Action Level TWA*: 30 Pg/m'

cautions: lnorganic lead is a porent slstemic pokgn. orgalg lead (for.example, retraethyl lead) has severe, but different, health effects- ' scc' 8

d;"-"p;td*l$J p"ii""i"!1';;;to1;i.,;iuii6n ofa-"'i "?J 
fumes. Malor 

"nlctea:F^T'l_'f5,T:-q'-:::.::s' 
blood, and reproductive

,y;i;fi;il uon"ys. Aealfii impairment or disease may result from a severe acute short- or long-term exposure.

and Exposure Limits
Pb,ca 100%

1989-90 ACGIH TLV (Lead'
inorganig fums and- dusts)
TLV-T'Wn: lS0ltglmt

29 CFR 1910.1025 Lead Standard 1988 NIOSH REL

BfoodLead l*vel:4O142pg lGhrTWA: <l0Opg/mr

. Acrion lcvcl applics to cmployee cxposure without rcgard to rcspirator use'

t Scc MOSH, tiiECs (Opi;zioOO), ror additional mutative' ryp1odgg!'c:j4

Mdtins Point: 621.3 "F (3n.4"C)
Vapor"Pressurez 1.77 mm Hg at 1832 "F ( l0O0 "C)
V*osity: 3.2 cp at 621.3 "F (327.4 "C)
Appearance and Otlor: Bluish-white, silvery. gtay' very soft metal

. t-cad dissolvcs moc casily ata low pH.

Sectittii;

f*CogUi.'ftiog Media: Use dry chemical, carbon dioxide, water_spray'.or.foap to extingui-sh fire' .
Uo"51i.f fi*"or Explosion H'azards: Flammable *Jroa"rat"ly exptosine in the form of dust when e:pod 

!9lil"tilfll:
spcdal Frretighting nooao.r.t Isolate hazard;;;-d;tiniti. sin". nre. may produce toxic tumirs' wear a self-contained breathing

apparatus (scBA) with a full faccpicce operat"a in il fiest*J-o"rnira or p".iiiri-iriisure mode and fuli protective equipment- Be aware of

rrinoff A,om fire control mcthods. Do not rclease lo sewers or waterways-

UEL:Nonc

at room temperature in closed containers under @itions. Ittamisheson

21:ill;it$t

Genium

,ar\

HMIS
H 3
F I
R O
PPG*

Continuc on rcxt Pag'
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continued

Sedtion,Si P,roteitioii Data

r€sprratoy proGectron program that inclur
ano taunder contaminated.clothing.. Take

inge.lion of l-ead. Ue onty wirtr 
"ffropri"ii 

pefi;t
mc!udes rcgular training, maintcnance. inspeition. anr€sDr

ventilation: kovide seneral and local ventiladon syslgms to maintain airbome concenrratiol: be-low the OSHA.p-EIr (Sec- 2). Local exhaustvcntilation is prcferrcd'sinc.e itpt"t"nG 
"on-t"rrt-*riia;pdi;;i" rh;;;;f"rea.b.y controlting it at_its source.co3,Safety Stations: Make availabl'e in *re *o* afii."rg';n"y 

"yewash 
srations, safety/quick--a;;ii ,-1-*"o, and washing facilities

ff1ffiiff"ff!#,"jii$rru,taml;sn*i*,J:*ffi,#[t#";;;';tJ'[]lliiiiil"';.o'""-;t i?"rffi'tiiis Removcrhis
#ffflHir};:S,tr"Hl!;lJiill|i:l X,":ffftr'. kffi:** 

pe[onar hvgiene irter using this materiat, especiauy washing hands berore

,,*9- Yry only wrth aPPropnate Personal pnotectivc gear and adequatc ventilation. Institute a',,1-,T119,^T?^i.!i1i9",,1i:p.:ugn: ajrd evat,mrion. Avoid oeaiing dusty condirions. Segn

IM_p!4bel: St. Andrews Cross (X, Stow away from foodstuffs)
IMDG Packaging Group: III

No. 7lJ l-ca<J ( lnorganic) 8/9O

*ffir:41{ji{t"tli;1,:t'"*il*HlJ,T:*iatelv 
and continuouslv with flooding amounts of warcr untit transpprted ro an e,nersency medical

if#:fifr,'ifJ"f,Tive 
contamina(ed cloihing- Rinse with flooding amounts of warer for at teasl t5 min. consutr a physician if any heatth

Inhdlation: Remoie exposed person to fresh air and suqporr breathing as needed. Consult a ptrysician.

Iffi:fr,il:;f.$f#niii:f"ll**i"li;l;;;Ji;;;";;;;;;i'i;s p;;.;ii;t';;#'""'iEt? r*a were ingested, induie vomiting with
$I9:--{:i:i9:g:t-1qpf9p.t1!e in-plan!.paiamedic, or communiry medicat supporl
rny$clan's Nole: For dlagnosrsr obtain blood Dressure, blood tead level_(_PbQ), ziii protopornhyrin (Z.pp), complete blood count for microcytic;i""fr,i?ifiifiilsS:l--81*tu"[';*?Fil.i:l@,"{#'#"6:f,lf:i;ffit#",'.1',1pj,*'i?:i|r""

Goggles: Wear protective efegl+
Respirator: seek professioiral advice prior to ..spi*toi irEiton'-a use. Forio*bsHA-.It;;;ft;",ir",i# e9 

-cFR'ididjiii 
and, if neces-

W[W#!ii:t:*;f,x;;y;p;""nr,;;:;!iim:!t:T#T#:,t"]#ijgi;;*;ffi;;;;;;:d;",;ti**,*
gvftl Rt"?'ff*and eeuntlers to prc""nf ikin 

"ontai f-rotJirJ "iott 
ing -"a" or -* naAe;u; *a r".ru*

Seclior T. Spill, f,eak, and Procedures

:#iffiH):;lf"#;gr,ml#s:dusts or tume and contadr'with skin or eyes. Ar;id ;*ii;"il;;,i [.;;"'6;;ltffii:e.itt"#ii'#fJ[i{ft;it:,ff:,'trfi?"T#lg?:H:]
tion of dust' cleanuo methods such as vicuuming lwitrr a""ppiJn;;i;a;r*) 

"-. 
*et niop-ping ririnimizes gr11-i1qp9_rsion. sc'#jir,c'spirrea

fr*9,,.,1i:lyj::H::::-jg-ojlry*t_.j#d;ii; Heii;,i,'il;rffii;'dsHA*;;j#il!i$"6h rer0.r20).matcrial into closcd containers formatcnal into closcd containers for disposal or rec-timation Fgilo;i appricaul! osue *{iiii%illlstFR*i9 rb:i?di:""' 
*wP roc sPrrreo

3Fmrt""#"#our 
suppfier or a ficensed 

""no'uit- 
ioia"iill.J"[1".'t*"a"ti""r.tsorr";il;fi;i" Federal, stare, and tocat rcgulations.

I'i::* : : XS*Arlg9::'^Y:1"'(f-9S 2.fmipe$r' II-EP roxicitv rct-Procedures)
!ffit.**:ffitt'r:*'ft4lnt'f,ff#i:X;*'.'€il?H"iibT'Tfftoii"o *rr r* per crean water Acr. sec. 307(a)lLrsreo as a LE"KLT-A flazafdolts. Substancer (40 CFR 302-4), I
SARA Extremely Hazardous Substance (40 iFR 355), N;i-fisi
Listed as a SARA Toxic Chemicat faO Cirn a7) 6s\Toxic Chemical (40 CFR 322-65)

(29 CFR 1910. 1000, Tabt; zl.A)

Precautions'and t

ll3; S.11:91 _81 s. l9g:.1 9r . |oi.. i6 ru: ; r 10ffiut" Mriur'". s:: r"a*rT,r.iHv'ti;;ic'd'ipj wi;;.ah':-ii"di;iil"r!i, {]',jftlffiiii"iii;i?ii'ij. r* r,u-. r,



@P "":::":H:iiifilff"J:'""

Boiling Point: 3803 "F (2095 'C)*

Melting Point: 2300'F (1260 "C)
Vapor Pressure: I mm Hg at2358"F (1292"C)

Material Safety Data Sheets Collectiort:

Sheet No. 148
Man ganese MetaL/Powder

Issued: 9/85 Revision: A. I  l /89

Section 1. Material Identification
Manganese MetaVPowder Description: A metallic element associated with iron ores such as pyrolusite, manganite, S I
psiloitelane, and rhodochrosite found mainly in open-hearth slags. Manganese is obtaincd from the reduction of the oxide I 3

with aluminum or carbon- Purc manganese is obtained electricat-ly from 
-chloride 

or sulfate solution. Uscd in fenoalloys ; 
I

(steel manufacture); for wagon buffcrs, rock crushers, railway points and crossings; as a purifying and scavenging agent in ^

metal production; in the manufacture of aluminum by Toth process. dry-cell batteries, glass, welding rods. inks, rubber and

wood preservatives, paints, and cemmics; high-purity salt for various chemical uses. a.
Other Designations: Manganese; colloidal manganese; magnacat; Mn; CAS No. 7439-96-5.

Manufacturer: Contact your supplier or distributor. Consult the tatest Chemicalweek Buyers'Gride (Genium rcf .73)

for a suppliers list.

and Occupational Exposure Limits
Manganese, ca l00%o

OSHA PEL ACGIH TLVs, 1988-89

Ceiling limit: 5 mg/m3 (manganese compounds, TLV-TWA: 5 mglms (dust and compounds)

as Mn) TLV-TWA: I mglm3 (fume)

STEL: 3 mg/nf (fume)

t See NIOSH, RTECS (c,o9275000), for additional data with references to mutagenic and tumorigenic effecs.

3. Phvsical Data

30
Genium

(ll\r 2

HMIS
H 3
F 2
R I
PPC*
+ Sec. 8

NIOSH REL,1987
Ceiling limit 5 mg/m3 (manganese and
compounds, as Mn)

Toxicity Data*
Human, inhalation, TCr": 2300 yglmr

Atomic Weight 54.94
Specific Gravity (HrO - 1 at 39 "F @"C)):7.2O
Water Solubility: Impure Mn decomposes slowly

Appearance and Odor: Reddish-grey or silvery powder or metal. No odor-

+ Orhersourccs (Genium rcfs. 7, 89, and 126) give 3807 "F (209'7 "C), 3564 "F (l%2 "C), and 3452 "F (1900'C) boiling points, respectively.

Section 4" Fire and Explosion Data
Flash Point None reported Autoignition Temperature: * LEL: * [JEL: None reported

Extinguishing Media: Use dry chemical extinguishing agent designed for metal fircs.

Unusual Fire or Explosion Hazards: Manganese dust or powder is flammable and moderately explosive when exposed to flame or heated in

carbon dioxide- Mixtures of manganese dust and aluminum dust may explode in air. Ammonium nitrate and manganese may explode when

heated. Flammable hydrogen gas is generated under certain conditions (Sec.5).

Special Fire.,tighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressuredemand or

positive-pressure mode-

* Mangancsc rnetaUpowdcr can pescnt a dust cxplosion hazard under favoring conditions of particle size and airbome dust dispersion. Thc minimum explosive
conccntrationofMnis0.125ozlft3,withaminimumignitiontemperatureof842"F(450"C).Oxigenconccntrationsoflessthaq15%incvcntignition.' 

'i

Stability/Polymerization: Manganese is stable at room temperatue in closed containers. Hazardous polymerization cannot occur.' r:rr:r'r'"! I

Chemical Incompatibilities: The powdered metal ignites on contact with hydrogen peroxide, bromine pentafluoride, fluorine, chlorine and heat'

and sulfur dioxide and heat. It rcacts violently with oxidants and nitrogen dioxide (NQ), and incandescently with nitric rcid, phosphonrs' and

nitryl fluoride. Mangancsc rcacts slowty with water at 2l"F (l0O "C), forming hydrogen gas (flammabte). Contact with acids (including dilute

acids) readily dissolves Mn, with the evolution of hydrogen. Hot, concentrated potassium and sodium hydroxides also dissolvc Mn, forming

hydrogcn and manganesc hydroxide.
Hazardous Producls of llecomposition: Thermal oxidative decomposition of manganese can ptoduce manganese oxides.

Copyrigtr O l9t9 Ccnium hrblichi4 Cdpcatid.
Any i:wmEii e c cpr<dmtion withol rfE plblirhcr'r pc@itci(n i. prcttibilcil.



No.  t 48 Manganese Metal/Powder I  l /89

a.7,2
y: Ncither t tsts mansanesc as a carclnogen-

Summary of Risks: Although an essential element for man, manganese is also toxic to humans in several ways. Acute or chronic manganese
poisoning can result irom excessive inhalation or ingestion. The immune system reacts lo acute exposures with "metal fume fever,'charactcri
by: fever, chills, nausca, weakness. body aches, frontal hcadache, occasional blurred vision, low [x6p pain, muscle cramping, shallow respirdt
throat dryness and initation, a dry cough, a sweel or metallic taste. and chest tightness occurring over several hours. Progressive and pennanenr
injury can resull from chronic, untrealed Mn poisoning. Its most no(able effects are the neurological disorders caused by its ability to inhibit the
chemical transmission of electrical impulses in the central nervous syst€m. The lungs may become inflammed (manganese pneumonititis), as
reported in workers exposed to manganese ores and compounds. Sufficient evidcnce proves that in several species, manganese is embryolethal at
toxic doses. Impotence is a common symptom in grossly contaminated men-
Medical Conditions Aggravated by Long-Term Exposure: Degenerative brain changes, muscle weakness, change in motor activity.
Target Organs: Central nervous system (CNS), respiratory system, kidneys, blood.
Primary Entry: Inhalation, ingestion. ;'

Acute Effects: High-concentration exposures may cause metat fume fever, with its onset occurring over several hours. Inhalation of targe con-
centrations may cause managanese pneumonitis. This material is a skin and eye irritant leading to dermatitis, conjunctivitis, and comeal damage.
Chronic Effects: Exposure to manganese fume over 6 months to 2 years may harm the central nervous system, with symptoms progressing from
headache, restless sleeP or sleepiness, personality changes, irritability and inappropriate laughing or crying to visual hallucinations, double vision,
uncontrolled impulse behavior, euphoria, and to abnormal reaction to painful s(imuli, excess salivation, trembling in the extremities and head,
impaired walking, and other signs similar to Parkinson's disease.
FIRST AID
Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least l5 min.
Skin: After rinsing affected area with flooding amounts of water, wash it with soap and water-
Inhalation: Remove exposed person to fresh air and support breathing as needed.
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person drink I to 2 glasses of
water, then induce repeated vomiting until vomit is clear.
After first aid, get appropriate in-plant paramedic, or community medical attention and support.

coPyrighlo|969bycanimPublishintcorpofrie'Atyffi.l0kdFF!dKiIvirhoith.Pob|ishc/5P6m'ttlnirFohil'lad.,udgfstodE$ir.bi|ityofinf@idh4i.f6r'EqlGhgt
erswi ly '*F|rhag'scspoo. ihihy'Al t , !oud|naq.t , |cchestgnutcninrhcFPraiooofsEhir ' f iQ'c6iMh6| ishjntco.Ponri .oocrcndsmw@ti{*.maLcsrrrr&t i@3.argls
m rcrtxnrihilify rs lo dr *cu.*-1, ({ ruitihility of s*h infihraim ffi q'''lkdi(h to r}rc Ftrhiss ioacrd.d E|t'@ o td cdr4q|,dcr of its R.

Section 7. Spill, Leak, and Disposal Procedures
SpilVl,eak: Remove heat and ignition sources. Ventilate spill area- Cleanup personnel should wear appropriate respiruory protective equipment-
Carefully scoop spilled material, avoiding dust generation, into a suitable salvage container.
Disposal: Return scrap material to supplier or processor for recovery. Contact your supplier or a ticensed contractor for detailed recommenda-
tions. Follow applicable Federal, state, and local regulations.
OSHA Designations
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1)
EPA Designations
RCRA Hazardous Waste (40 CFR 261.33): Not listed
CERCLA Hazardous Substance (40 CFR 302.4): Not listed
SARA Exlremely Hazardous Substance (40 CFR 355): Not listed
Listed as a SARA Toxic Chemical (40 CFR 372.65)

Section 8. I Pnotection Data:
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133)
Respirator: Wear a NlOSH-approved respirator where airborne concentrations exceed the ceiling limit. Fume or high-efficiency particulate fitter
respirators are icceptable for concentrations up to 50 mginf (250 mg/mr with full facepiece). Follow OSHA respirator regulations (29 CFR
1910.134). Foremergency ornonroutineoperations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA.'Warning: 

Air-purifuing respirators do not protect workers in oxygen-deficient atmospheres.
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact-
Yentilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations betow OSHA, ACGIH, and
NIOSH standards. L-ocal exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by eliminating it at is surce
(Genium ref. 103). Consider the dust explosion potential of finely divided Mn powder when designing exhaust venrilation systerns and other
process equipment to contain heavily dust-laden air.
Safety Stations: Make available in the work area emeigency eyewash-statioriS, safety/quick-drench showers; and washing facilities.
Contaminala4 EquipmenE Never wear contact lenses in the work area soft lenses maj absorb, ana al lenses concentrate, iritants. Ladnder
clntarninatedclothingbeforewearing-Removethismaterialfromyourshgesandequipment :i'l i:"ii, :1;:;ii.. 1.. l:! r''. i:., ,r: ;','..i;
Comments: Never ea! drink, or smoke in work areas. Practice good penonal lrygiene aftg; usingthis material, especially before eating, drinking,
smoking, using the toilet or applying cosmctics.

Section9. SpecialPrecautionsandComments , j:".:i.;,..,.:rl.i.,,,, ', '., ' .;.-.i, ' . ., . ,r,.4ir:.. :i:
Storage Requirements: Store in closed containen in a cool, dry, well-ventilated area away from ignition sourcej, aciOs, attaii, anO ottter
incompatible materials. Protect containers from physical damage.
Engineering Controls: Use with adequate ventilalion. Avoid breathing dust and fumes. Maintain good housekeeping practices to prevent dust
accumulation. Use cleanup procedurcs that minimize dust generation. Practice good personal hygiene- Examine exposed personnel at regular
intervals with emphasis on the respiratory and central neryous systems.
Transportation Data (49 CFR 172.101,.1(D): Not tisted
MSDS CoAection References: 2,4,7,8,9, 12. 14,2A,25,27,38,44,47,55. 58, 81, 89, 90, l0O, 124, t26
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: Warren Silverman, MD
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Material Safety Data Sheet CoUection

Mercury

Date of Preparation: l/?7

MSDS No.26

Section I - Chemical Product and Company I4e!qfig3l!g! 44

Product/Chemical Name: Mercury
Chemical Formula: Hg
CAS No.: 7439-9'I-6
Synonyms: colloidal mercury, hydrargyrum' liquid silver' Quicksilver
D'erivation: Obtained by roasting cinniUar (meicury sulFrde) and purified by distillation, or as a by-product of gold mining.

General Use: Used in agricultura-i poisons, anti-fouiing paint, dental amalgams, mining amalgamation (to remove gold and other

metals from ore), thermometers, barometers, dry cell bitteries, chlorine and caustic soda production, electrical apparatus, and as

a neutron absorber in nuclear power plants-
Vendors: Consult the latest Ciemicai Week Buyers' Guide- (n)

Section 2 - Composition / Information on Ingredients

Mercury, ca IAA Vowt

OSHAPEL
Ceiling:0.lmg/m3 (vaPo{ and inorganic Hg)
8-hrTWA:0.05 mglmr (vapor), skin; (Vacated 1989 Final
RuleLirnit)

ACGIHTLVS
TWA: O-0?5 mg/r# (inorganic compounds), skin

NIOSHREL
lGhrTWA:0.05 mglm3 (vaPor), skin

DFG (Germany) MAK
TWA: 0.01 ppm (0.1 mglm3)
Category III: Substances with systemic effects
Onset of Effect: > 2 hr
Half-life: > shift length (strongly cumulative)

Peak Exposure Limit:
O.l ppm (1 mglm3), 30 min. average value, l/shift

IDLH Level
28mgtm3

Section 3 -Hazards Identification

;*ffill|;ffiil";;;;#';p*u.cs; o.i ;irr] or higher. M1tafion:.Aneuploidy and othcr chromosomal abcrrations

***** EmergencY Overview *****
Mercury exis6 as a heavy, odorless, silver-white liquid metal. It is higlly toxic by both acute and chronic

"*por*"- 
Exposure 

"att 
Lus" corrosion of the eyes, skin, and respiratory tract and may result in irreversible

ner"ous system damage. It readily forms amalgamations with most metals except iron.

Potential Health Effects
Primary Entry Routes: Inhalation, eye and skin contact/absorption-
Target Organs: Central neryous system, eyes, skin, respiratory system, liver, kidneys-

Acute Effects
Inhalation: Exposure to high vapor concentrations can cause severe respiratory damage. Orher symptoms include

wakefulncss, muscle1u"ak i""s, anorexia" headache, ringing in the ear, headache, diarrhea liver changes' fever,

gingivitis, chest pain, diffrculty brcathing, cough, inflammation of the mouth (stomatitis), salivation. bronchitis,

in6ipn"u*ottitis. Acrodynia (pint or Swifts disease), characterized by rcdness and peeling of the skin on the toes

and fingers, was commonly seen in chil&en in the 1950s and is still infrequently seen in workers.

Eye lrritation and corrosion.
Si<in: SnA cin becomi severcly initated if allowed to remain in contact with mercury. Skin absorption will occur

at2.2% of thi rate of absorption through the lungs.
Ingestion: Mercury egnerattyq3s$ rlqolet_*9,4Je1ti1e 1gtt uryven{$l1l1Y-"_"^,"1t1t_"_T:."_1:_Till:l
,*iirtl"p i" G;i;i,.*fu; *,i fr,i* ;,iigiiar i"ifiaid- If air abscess'or other'perforation is present along the digestive tract'
iabJrptionintothebloodstream,withsubscquentmercurypoisoningispossible*::: l . : , . i ' , . , , ' , :

Carcinogenicif: IARC, NTP; and OSHA do not list mercury as a carcinogen. ',' i : :

Medicatbndiiions Aggravated by Long-Term Exposurc Central nervous system disorders-

Chronic Effects: Chronic cxposure appears more common than acute and is primarily associated with central nervous system

damage which can bc potn1*nt (c1. baresthesia of rhc hands, lipa !cct). Earty signs of toxicity irrclude wcaknesq fatiguc' -. -
anorcxia, weight loss, and gastrointesrin"r aisruO"n"o. ii.*p"tir* levils arc-hig-h, characteristic tremors of thc fingers'-"y:lidt'

and lips occrrr with p-gris* to gencralizcd rrcmors of thctntire body. Psychii disordcrs arc noticcablc &d chu^ctfIizldby

behavior and pcrsonality changes, increascd excitability, mcmory toss, insomnia and depression. In sevcre cases' delirium and

hallucination" -"y o""*. Kidiey damage is observed with oliguria (decreased urine output) progressing to anuria (urine

ccssation) and may reguire dialysis. Ttrc-cornca and lens of thJeyes rnay take on a brownish oiscoloration and thc extraocular

musclcs rnay bc ai-"g"d. firis syndrome has bccn urmedAsthenic'Vcgetarivc Syndroyl 9r Migroyercyrialisn- Cnl" 
-,_-

WiIson
Risk
Scale
R I
T 4
s 2 *
K 1

*Skin

absorption

6.F,bhrrElpdhilriolirFo|rilircd..lud'ffi8brAc$;bbi|i.'o'inf@rrihhcGi0fqdEF'ci.'./'
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MSDS No.26

tighrfitting facepicce ind operated in continuoul--fl;;;;;:";;;;Tt;";;;;;#;';ilTfiff:#,t*::5ffi,

Engineering Controls: Wherever possible, enclose proccsses to prevent rnercury vapor dispersion into work area,.: .,,,'.:;X;
Y.entilatiol: Provide general or local exhaust ventilation systems to maintain ai;bor;e concintrations below OSHA pf,[5,..o1;11i., 1-;;#;;;;#ff;;;;",:
115 5qurcg-(103)

Adninisftslive Controls: Consider pre-placement and periodic medical cxams of exposed workers with emphasis on the skin,eyes, central nervous system, liver, and kidneys.
Respiratory hotection: Seek professional advicc prior to rcspirator sclection and use- Follow osIIA respirator regulations (29CFR l9l0- 134) ana, if necessary. wear a MSHA,/NIOSH-approved respirator. For < O.5 m/m r, use any chemical cartridgerespirator with cartridees p-roviding protection against mercury ano equipped with an ESLi(eno of service life indicator), anyscBA' or any SAR lsippileo-alr rlspirator;- r"i< t.zi ig#. 

"* 
iy Sen operared in conrinuous-flow rnode, any pApR

l?ffiffi#3flP*'f-'ryq*irr' - i*u . r"'Z ;"'i^g;;.;; -f scBA or SAR wirh a tun racepiece. any SAR with a

(occupationalty) to mercury levels as high as 44 mg/m3, all sufiered impaired sexual function. Repeared ,t in .ont*t maycause
allergic dermatit is in some individuals.

NOTE: Spilled mercury will release sufficient vapor over timc to produce chronic poisoning-

havcbe,cnobscrvedinthe|ymphocytesfromwho|ebloodcu|tu'"si ' ' '""*"o

f:i *::::1,:: ::,lo^.:.y?l:.'^3^t T'en 
treated wirh mercury for syphiJis..In a study of,six men acurety exposed

Section 4 - First Aid Measures
Inhalation: Remove exposed person to fresh air and support breathing as needed-
Eye Contact: Do not allow victim to rub or keep eyes tightly shut- Gently lift eyetids and flush immediarely and continuously
with flooding amounts of water until transportcd to an emergency medical faciiiry. Consult a physician i#;ilt-'

Skin Contact: Quickly remove contaminated clothing- Rinse:with flooding 
"-ounts 

of water ind then *uri' .^por} area with
_soap. For rcddened or blistered skin, consult a physician. :
Ingestion: Never give anything by mouth to an unconscious or convulsing person. contact a poison control center., In general,mercury will pass through the digestive tract uneventfully.
Afierfin-t aid, get appropriate in-plant, paramedic, or cimmunity medical supporl
Note to Physicians: BEI:- blood (15 lLgL), urine: (35 ltglg creatiine). Extremiry r,igr, urine levels of 0.5 to 0.g5 mg HglL areindicative of polyneuropathy- 0.4 to 22 1tg/l- is reported io be ttre human terhal blood level. Obtain urinalysis including ar aminimum: albumin, glucose'.and a microscopic examination of centrifuged sediment. ut gAI- 

".2, 
3-dirn;r;;;i;;uccinic acidas chelators' Do not use calcium sodium EDTA because of nephrotoxicity. en electromyograph may determine extent of nerve, i"rron, ; ;"";i;p';;;i ;il;;;r" *f;#;::

Section 5 - Fire-Fiehtine Measures
Flash Point: Nonflammable
Autoignition Temperature: Nonflammable Genium

LEL: None reported. 

r'utc' rrullllallll l laole 

,6\
UEL: None reported- 1r\7N
Extinguishing Media: Use agents suitable for surrounding fire- \Z_V
-Unusual Fire or Explosion Hazards: None reported- V
Hazardous combustion Products: Toxic merlury vapor and mercuric oxide-
Fire-Fighting rrukuctions: Do not release runofffrorn Frre control methods to sewers or waterways.

|f:*"t}-jt^T:3:1r;.:,:f:j:,!]| yt q'*uce toxic thermal decomposition products. wear a self-contained breathingapparatus (SCBA) with a full facepiece operated in pressure-demand or poritlr"-ptlsure mode.

Sgg4on 6 - Accidental Release Measures
spill lleak Procedures: Keep a mercury spill kit readily available in areas where mercury is used. Notify safety personnel,isolate and ventilate area, deny ent4r, and itay upwind--
Small and r'arge SpiIIs: Follow instrucrions 6n -"r.ury spill kit. Most kits corne with an aspiration-driven vacuum trap with amercury 'sweeper" (cogryr or copper-plated brush). Wash spilt area wirh a dilute calcium sotRa" or nitric acid solution. If spillcannot be taken up readily' dust the top of the spill with flowers of sulfur or prcferably, calcium polysulfide. This will produie as-urface coating of mercury sulfide which witt .iduc" mercury vapor dispersi'* into ,ti; ; 

-

Regulatory Requirements: Follow applicable osHA regulitions (29 cFR 1910.120).

Section 7 - Handlins and Stora
Handling Precautions: use appropriate PPE when working with mercury. Do not use on porous work surfaces (wood, unsealed
^concretq etc.) to prevent spiils from lodging in cracks.
Storage Requirements: Store in a cool, Iry]weJl-ventilated area away from heat and incompatibles (Sec. l0). Store on non-

fj:,:iTj:3:-:,*,:T^',"i."]ill 
w.itha,dilutecalciumsulfide_solution. Because *;;t will form anatgamarions with

" try rhi"i ;;;;;e i. p,ie;";, ;i;'rffi 
'f,ffi;;;; 

l"l', , .
Section 8 - COntrOlS / perSOnal pfOteCti'Il.,._",: ::;,";,.11;,,:>;;.,- ;;,{;,41si,

Paee 2 of 4
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""ruiag€. 
providing protection against mercury, and cquippcd with an ESLI- ForS28 rng/m3, use any SAR opcrated in prcssure-

demand or other positive-pressure mode. For emergency or nonroutinc operations (cleaning spills, reactor vessels, or storage
tanks), wear an SCBA with full facepiece and operated in pressure-demand or other positive pressure mode. Warning! Air-
purtfying respirators do not protect workers in oxygen-deficient atmosphcres- If respirators are used, OSHA requires a written
respiratory protection program that includes at least: medical ccrtification, training, fit-tcsting, periodic cnvironmcntal
monitoring, maintenance, inspcction, cleaning, and convenient, sanitary storage areas.

Proteclive Clothing/Equipment Wear chemicatly protectivc gloves, boots, aprons, and gauntlets made of butyl rubbcr, nitrile
rubber, fluorocarbon rubber, neoprene rubber, polyvinyl chloride, chlorinated polyethylenc, or polycarbonate to prevent

prolonged or repeated skin contact. Wear protective eyeglasses or chernical safety goggles, per OSHA eye- and face-protection
regulations (29 CFR 1910.133). Contact lenses are nol eye protective devices. Appropriate eye protection must be worn instead

of, or in conjunction with contact lenses. :.

Safety Stations: Make emergency eyewash stations, safety/quick{rench showers, and washing facilities available in work area.

Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove this

material from your shoes and clean personal protective equipment-
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before

eating, drinking, smoking, using the tsilet, or applying cosmetics.

Section 9 - Physical and Chemical Plqperties

Physical State: Liquid metal
Appearance and Odor: Silvery-white, odorless
VaporPressure:0.0018 mm Hg at77'F (25 "C)
Formula Weight:200.59
Density (HzO=l): 13.534 glcm3 at77 'F (25 "C)

Boiling Point: 67 4-09'F (356.72 "C)
Freezing Point -37.97 'F (-38.87 'C)

Viscosity: 15.5 mP at77 'F (25'C)
Electrical Resistivity: 95.76 pohm at 68 "F (20 "C)

Water Solubility: 0.28 pmol/L at77 "F (25 "C)

Other Solubilities: Soluble in boiling sulfuric aci4 nitric acid
(reacts); slightly in lipids, and2-7 mglLin pentane.Insoluble
in alcohol, ether, cold sulfuric acid, hydrogen bromidc, and
hydrogen iodide-

Surface Tension: 484 dyne/cm at77 "F (25 'C)

Criticat Temperaturez 2664 "F (1462'C)
Critical Pressure: 1587 atm

Section 10 - Stability and Reactivity
Stability: Mercury does not tarnish at ordinary temperatures but when heated to near ia boiling point, it slowly oxidizes to

mercuric oxide.
Polymerization: Hazardous polymerization does not occur.
Chemical Incompatibilities: Mercury forms alloys (amalgamates) with most metals except iron. It is incompatible with
oxidizers such as bromine, 3-bromopropyne, methylsilane + oxygen, chlorine, chlorine dioxide, nitric acid, or peroxyformic
acid; tetmcarbnyl nickel + oxygen, alkynes + silver perchlorate, ethylene oxide, acetylenic compounds (explosive), ammonia
(explosive), boron phosphodiiodide, mcthyl azide, niuomethane, and ground sodium carbide.

Conditions to Avoid: Exposure to high temperatures, metal surfaces or incompatibles.
Hazardous Decomposition Products: Thermal oxidative decomposition of mercury can produce mercuric oxide.

Section 1L- Toxicological Information

Acute Dermal Toxicity:
Man, skin, TD6: 129 mgkg for 5 continuous
hours caused ringing in the ears,.headache, and
allergic dcrmatitis-

Acute Oral Toxicity:
Man, oral, TD6: 43 mgkg caused tremor and
jaundice or other liver changes.'Sce 

MOSH, RTECS (Ov4550000), for additionat toxiciry data.

Toxicity Data:*

Reproductive: Acute Inhalation Effects:
Rat, inhalation: 890 nglm3 D4 hr for 16 weeks Woman, inhalation, TC6 : l5O tlg/m3146 days caused anorcxia,
prior to mating had an effect on spermatogenesis. diarrhea, and wakefulness. I

Man, inhalation, TCLq: 443OO1tg/m3l8 hr caused muscle weakness, -
f iver changes, and increased body temperature- " ;f i i'-r;' ii ': " '', r

chronic Effecc: 
- !: "' .': .' 

' 
i" " ,'.,oli"'.:,lij,i",-"1'

Rat, inhatatio n: I mglm3l 24 hi for 5 .ontinrous weerc tiusid". -' ,., -'; ,
prote inur ia.  . .  - ' , , . r .  r .  . .

Cofryrilh O 1944 Crnim hrt'l;{hrdf C@arm Ant.ffirrd !k d .cEd6|{ *{h<d rrk Firttl;3hctr F|n$6 6 Fohbir.d
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Ecotoxicity: catfish' I-C56 = o'35 mgnJ96 hr: mollusk (Modiolus carvalhoi),LC5g = 0. l9 ppm/96 hr: tadpole (Rana
hetadactyla)' LCso = 0'05 | ppn/96 hr. Mercury is lransformed to methyl mercury by bactcria in the cnvironmenr and
undergoes bioaccumulation readily- BCF for freshwater fish = 63,0o0; for saltwater fish = 10,000; and fo'narin" anjfresh water invertebrates = I 00,000.

Environmental Degradation:.M-ercury is expected.to volatilize rapidly when deposited on soit surf,aces. once in the air, ir canbe transported long distances before being redeposited on soil or in *ater. In waier, mercury ,pT* ro bind to particulates

;f;f,i:,ifl:rtf:9,[|"J* 
deposited on the bed sediment. In generat, mercury entering the envrronmenr can be deposited and

Section 13 - Disposal Consiaerations
Disposal: Incineration is not 

.an 
appropriate disposal method. waslewater,may be treated by addition or"r,to.in" , *iair*t 

":::::y^t'j"j:::'.:l?:;:T"::::.^:ll i|13 b" passed through.an absorbeni t"n ""tiuutj"iLour concentrale with a sutfursullurcoating or peanut shell charcoal) to collect th. ioni. *"r.ury,-followed by distillation ro recover the mercury. Sodiumborohydride' a reducing agent,:1t be used to precipitate *"r"ury from waste solutions. Bioremediation, using pseudomonasputida ' has also been suggested' Contact yout supplier or a licensed contractor for detailed recommendations. Follow applicableFederal, state, and local regulations.

Section 14 - Information

Shipping Name: Mercury
Shipping Symbols: A, W
Hazzrd, Closs:8
ID No.: UN2809
Packing Group: III
Label Corrosive
Speciaf Provisions (172.102): -

DOT Transportation Data (49 CFR l7l.l0l):

Packaging Authorizations
a) Exceptions:173.164
b) Non-bulk Packaging: 173.1&
c) Bulk Packaging: 173.240

Quantity Limitations
a) Passenger, Aircraft, or Railcar: 35 kg
b) Cargo Aircraft Onty: 35 kg

Yessel Stowage Requirements
a) Vessel Stowage: B
b) Other:40,97

Section 15 - R tory Information
EPA Regulations:
Listed as a RCRA Hazardous Waste (40 CFR 261.33): Ul5l

lfi?,t""911*lXf._o:::r:g,l*":Jj99$ im.it perRCRA. Sec.30or; cwA. Sec.307(a). CAA, sec.glICLA Reportabte euantiiy (Re, I lb (0.454 kg)
SARA 3ll/312 Codes: l,2
Listed as a SARA Toxic Chemical (40 CFR 372.65)
lly EHS (Exrremery Hazardous Substance) (40 cFR 355): Not risted
OSHA Regulations:
Listed as an Air Conraminant (29 CFR I 9l 0. I 000, Table Z_l , Z_l_A)

Section 16 - Other Information
References: 73, 103, 124, 132, 136, 148, t4g, | 59, | 67, 176, lg7, lgg

Prepared By,......-..-....- M Gannon, BA
fndustrial Hygiene Review ...--.... RE langford, phD, CIH
Medical Review ..-...TThobu=rn, MD, MpH

Disclaimer: Judgments as to the.suitabilitl of information herein fgr,.the purchasg{s purposcs are necessarily the iurchasir,s 
,,.i

responsibility' Although reasonablc care has been taken in rhe lrefaration of such information, Genium publishing corporation ocxtends no waranties' makes no representations, and assumes itb i*p"n"iuility as . th;;;.;;;cy or suitability of suchinformation for application to the plrchaser's intended purpose or for consequences of irs use-

t
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ACGrH TLV,1989-90
TLV-TWA: 100 ppm, 5?5 mglmt

coatings and dry cleaning industrics. --.Lrr^ ̂-ijr^
Otf,"ib*ig""iio*, CeS No. 8052-41-3: Texsolve S-2: Varsol 3: stoddard solvent; white spirits' .--
Manufacturer: Contact your supplicr or distriburor. Consulr rhc lat€st Chemicalweek Buyers' Guidltt'for a suppliers list'

Comments: All mineral spirits are refined petrolcum distillates that Genium divides into typcs I' II' tII' and IV (MSDS

Collection,No- 334. 334A, 3348, and 334C, t".p".iit"fyi iypes I and II have a standard aromatic content and l0O "F/

37.7g.cand 140 0F/60 "c minimum flash points, respectivetyJype III has 
" 

r,ijt-l-tiptt",lc content (low or ibduced

aromatic contenr), little odor, and a l0O "F/37.78 "Criinimuni naitr point: and tipe IV has a low dry point and a l0O "F/

37.7g "Cminimum nurrt poii.rl-fftit aifi"r"nr tvp"r irurial'fr"r"nt ipplications. Consult your manufacturer or supplier to

[!n fi th. 
"*""t 

information applicable to your purchased mineral spirits'

. All mincral spiriS are mixtures that typically consist of both straight and brarrched hydrocarbons' paraffrns' naphthcnes (cyctoparaffrns)' and aromatic hy&ocar-

bons. Howcver, thcir physical propcrtics dividc thcm into rypcs r, Ii ul and IV. Sincc tlrcsclaramctcrs 
""?,1lT,S 

tupplicrs' the purchascr must detcrminc thc

mincral spiris compositioo based-on rhc supplicr.s information. Nore rhat rhe mincral spirits cxact composition can affcct disposal. shipping. approved uscs'

insurancc policics. and regulalory liabilities.

s to put out fires involving this material. Never direa solid

streams of water into burning poot of tfris liquid sincc this can scatter and spread the flames' 
r r:_^r-. r;-^-xal micr

Unusual Fir,e or Exptosion Hazards: During fircs, or if heated or misted, this liquid is an explosive, flammable hazard' Finely dispersed miss

arc a dangerous cxplosion trazard-
Special llre.figbting procedures: Sincc firc may produce toxic fumes, wear a self-contained breathing aPParatus (SCBA) with a full facepiw

operaad in tlrc prcssure{emand or positive-pressurc mode. Be awarc of runoff from fire control methods- Do not releasc to sewers or waterways'

Data
Stabitity/Polfmerization: Type tV is
polymcrization cannot @cur.

azardorrs

Cbemical Incompatibilities: As a hydrocarbon mir(ture' tyPc lV can react dangerously with srrong oxidizing agents like chlorine and oxygen' as

wcll as with nitric, sulfiric, and phosphoric acids-

Conditions to Avoid: hevcnt exposur€s ro hcat and ignition sourccs and incompatiblc chcmicals. Pcrform proccssing opc'r'ations- that hcat or mist

typc tV in a carcfirl, controlled manner rhar minimizcsLposurc of vapors or mists to possiblc hcat or ignition sources such as lightcd tobacco

produas, opcn flamcs, or uninsulated heating clements-

Hazardous products of Decomposition: Thermal oxidarivc decomposition of type IV mineral spirits can produce carbon dioxide (cQ) and

carbon monoxide (co). Depending on your *u,"ri"l., cxact compos;tion and its unreported contaminants (Lnr"nt. toluenc' or othcr afomatics or

aliphatics), dcgradation products could includc unidcntificd aromatic compounds and organics. whcn hcated to dccomposition' this matcrial may

cxplode.

Cogtriltr O t99O C.tim Flblisfiag Ccporaio.

Anv-<irreriel u* d FFodtaio. eklel tk pobti'hct'r txmrJtm it Fohibncd

Materinl Sofety Data Sheels Lollectksn:

Sheet No- 334C
Mineral Spirits, TYPe IV

Issued: 4/90

Section Identification
t"ri*or spirits, Type IV, Description: A tow dry point minerat spirit- used as a solvcnt and paint thinner; in the

and

Minerat sPiris, tYPe IY.cz IOO%*

OSHA PEL
fWA, tOO ppm,525 mg/nf

31
Genium

t \ Z ) \

wx
HMIS
H I
F 2
R O
PPG*
r Scc. 8

R I
I 3
S I
K 2

NIOSH REr4 1987
l0-hr TWA: 350 mglmj
l5-min ceiting: t800 mg/nP

Toxicity Datat
Cat, inhalation, L\": l0 glrr?t2-S ht
Human, eye:470 ppm/I5 min

I Sce NIOSH. nfECS (wJ8925000). for addirional irrirative data'

noilit g foittt: 300 "F/149 "C to 365 "F/185 "C* Molecular Weigh* Not applicable (mixture)

Specific Gravity (IIr0 = f at 39 "Fl4 'C): 0-754 to O-800 Water SolubilitY: tnsoluble

Appearance and Odor: A clear, colortess liqui4, a kerosene-like odor usually perceptible to humans at about l-ppm concentrauon'

UBL: None

. This 300 "F/l4g 
.c to 365 "F/1g5 

oc distillation range dcscribcs a specific cut of pctrotcum distillates' as well as dcfincs and distinguishes these mineral spirits frol

many pctrolcum distillatcs (pctrolcum naplha, p"ttoL

4,

5-



ealth Hazard Data

Section 7. Spill, Leak, and D@

Goggles: Wear protcctive eyeglasses - 
"h"-Respirator: Follow osFLA respirator regulations (29 iFi l'src.ila1-a, ir.i".""*ry, wear a MoSH-ipproved respirator- For emcrgency ornonrouline operations (cleaning spills, re--actor vessels, or storage tanks), wear an scBA-

Xfltg,'^1tl-Jl9j"g relPirators do no, protect workers in o"xygen-jefi.i"nr r,*"tft"t"..('ttrer: wear tmpervious gloves'.booq' apryn!, and gauntles to pievent prolonged oircpeated skin contaclventilation: Provide gcngrat 
T{l*{ exptosion-pr&r 

".ntir"tiJ" ty.r"i.r i" tiuint"i" iitt".ni 
"*""nirations 

below the os}IA pEr. ACGIH
f,Jj*:l9fH 

REL (sec' 2)- Local cxhaust ventilation i;;r;f";c:;;;-i-, pr.""n,, contaminanr dispersion inro rhe work area by controling it
Safety stations: Make availabte in the work atea emergency eyewash stations, safety/quickdrench showcrs, and washing facilities.contaminated Equipment: Never wear contact lenses in the work area: soft lenscs may absorb, and all lenses concentrate, irritants. Remove tbismaterial from your shoes and equipment. Launder contaminated crothing Gro.e *earing.
comments: Never eat' drink, or smoke in work areas- Practice- g""d ;;;;;i ;y8il;;* using this material, especially before eating, drinking,-"ri*- N""st i"h"i.l; *irit ri;r;;l*p"li3lty;;";;;ing operations heat or misr rhis materiar.Sectiong. Specialpriffi
Storage Requirements: Store this *

1t"?:*""t:":,:ff"".H:::.,i::.*l'::1,9i,1t-::S'.".* in properrv rabered' crosed -"tui a*., o,,"r"ty 
"un,. IEngineering controls; To prevent static sparks. electricatly g^nd 

"ni 
bond alr containers and equipment used in shipping, rcceiving, or :tiansferringoperationsinproductionandstorageareas.Useonlynonsparkingtoo|s

.c-o9"l6t 
sttlonins regulations varv with yourparticutar minerat sputs'pIysi"rt prop"rries 1nusr, poiiiti:|birnj fi;ii:rn[ *i,66!-si: IrcprGert one of several ways to classify mineral spirits, per the actual enries in the tablc of rcgulations. Before shipping minerar spiritsli., , !i i

asccrtainhowthepcrt inentshippingrulesapp|ytoyourproducl.

Transportation Data (49 CFR
DOT Shipping Narne: petroleum distillarc
DOT Fazard Class: Combustibtc liquid or Ftammable liguid
ID No.: t Nl268
DOTLabel: Nonc arFlammable liquid
DOT Packaging Requirements: Nonc or | 73. t | 9
DOT Pac!?ging Exceptions: t73. I I ga or I 73.1 t g

t7Lt0l,.t02l
IMO Shipping Name: Petroleum distillates. n.o.s.
IMO Hazard Class: 3.t, 3.2. or3.3
IMO l,abel: Flammable liquid
IMDG Packaging Group: II
ID No.: UNl268

MSDS Collcction Refercnccs: I,
d;i"*;'D; w] ili cIHa it;ili ilJJi"*, w s l verman. MD

No. 3l4C Mineral Spirits. Typc IV

Listed as an Air Contaminant (29 CFR l910-1000, Subpart Z)

4/90

carcinogenicity: Ncither thc NTp, IARC, nor osHA lisrs mincrar spirirs as a carcinogcn-
Summary of Risks: Millions of industrial workers in chcmical p.o.i* and allied indu*stries have bccn exposcd ro mineral spirits with minimalscrious health cffecc' aside from the drying, defatting (srripping a*ay of youi skin's protecriv. r"ts 

"r,d 
e-olienrs). and imtint skin effects. I

IL'J:::.;"r"'jff;iJ:,:::"0.:g:,:.-:*.fy;:I:?::' 'y1,.-icrvS; wrih rhese symproms: headache. drzzrness. <trowsiness, intoxication wiri
::$;X;f 

possibrv unconsclousness- Proronged o. '"p.urcJ ir.in ion,"ii;;;;i;;?""#;,iffi;1"; iriir'liiiii;Tlji,iffi'J#li#'.1|fl;;
Medical conditions Aggravated by Long-Term Exposure: None rcported
Target Organs:^Skin, eyes,.nosc, throat, rcspiratory systcm, and CNS.
Primary-Entry Routes: skin or cye conracr'with rtl" iiqu;d biinr,li"aon of vapors.
Acute Effects: Irritation' redness ofskin and eyes: narcotic effects tike aizzineis. slurred speech, or drunkeness. lngestion may causc nausea.vomit ing,diarrhea'andaMomina|pain.Afteringestion'*.epn*"rv.o'.e-isasoirat ionintolhe|t lno<.Sio."nfac.i . .r :^-verlrrrrrrE'' urd I rrc4' alr., a(x'rornrrull paln' Alter tngestlon, th: pnrnary concem is aspiration in19 thg lungs. Signs or 

"ipir"tion'p'n"-,ilonru, include:fcver' shonness of breath, increased rate of respiration, and riles 1an abnormal ratrling sound in rhe rhioar). Inhataing rhis maierial may causearrhythmias.
Chronic Effecls: None reported in humans; animal tesring indicares possible liver and kidne;r damage. 

i'
FIRSTAID 

'vv"v.' us"'q5v'

Eyes: Flush imrnediately, including under the eyeli.ls, gentlytur rhoroughly with flooding amounts of running warer for at teast l5 min.skin: Quicklv remove contaminated clothing. After rinirng affecred skin"wirh flooding do;;;-;i*;i.i, *urt it with soap and warer.rnhalation: Inhalation may cause potentially tethal heart r'fryrhm disturbances- Remoft;*p"; p";;;i; fresh air and support brearhing asnecded.
Ingestion: Trcat as an emergenry- Potentially fatal aspiration hazard exists. To prevent aspirarion,-kecp victim,s head down between his knees.Nevcr give anything by mouth to an unconscious or cinvutsilg person. Never induce v...id;;;t;;;iirected-^uy quatified medical personnet.Even if aspiration into the lungs does nor occur, ingestion of 3fd 4 oz can prove fatal in h;;;;;;io the CNS,s depressed action.
llt"{ T*1 ":9' 

get appropriale in-pran! promfti", oi ;o;;";ty;"ii*r *pporr 
'*- 'v lrr

3.lt?::il'r}:*;*f::;l"lr"l-"1"*:!::X!!i::^,' ,"t ,"i"i'iipi,i,i ii; iy;'!ti n resurting d-i{rused chemicar irritation or rhe runss canprosress to ratar purmonary *;ry aneiaspi'i'rg iiq"H;'i;i.;iil. ff;7.;l ,i#;;Hilf#i;ffib'ffilii# gilx'if"f"ffi,;ffiil,
pcrscins who swallow minerar sp4q consider intu'bation i, ;;i";;"i ,ii"in.-t ingestion.

Spilf/Leak Design and practice a ̂ ine*
eliminarc heat and ignition sources' provide bptimum explosion-proof ventiratior,, *d imptement oe ibei: A;;;;;;:;ffii* nonsparking
S:jgn":?ffi:1t^f::Tj::*1','::l^0,::nfSror intra.1a,,:." Tj-fl contact Ab'"'b gg;iiJ materiar with vermicutite or a similarmatcrial and place in appropriate disposat 

"ont"in.o. 
Fontw appticaur" osun ;;il;,1;;;A;iFR fiffi#6;]rd 

wrur verrucurrte or a srmrl
Disposa} contact your supplier or a licensed contractor for deiiiled recommendafrons. Fottow 

"ppfi""bt; 
Federal, state, and local regulations.EPA Designations

RCRA Hazardous Waste (40 CFR ?61.33\: Not listed
CERCI-A Hazardous Substance (40 CFR 302.4): Nor listed
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
SARA Toxic Chemical (40 CFR 372.65): Not listed
OSHA Designatiorrs

a
6?tttlr O ltgO t C-niuo p'blirhing Ccpooih Any ffidciJ E - -
e Ersily d: pf,rh.at ! El@rrbilft Aldxprh crx$rhk c& k b.co 6tcn r, dE pclvrrmo/ suh iofffis. Ccnruo publislmj Ccpcam crcd, E wrdiq ,ul6 m dF€*nqad3. ud &sG,
s dfrdlit r' t' rb n'r'v rv (uilt^,lirv ot .* h '.fi'-irxn ,.i r@t;crrrh 16 rh. on hr<r.. ,^r.dkd pryB. ., roi c<n<qkmr{ .rt ilr u<
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Material Safety Data Sheet N o . 8 4
MOLYBDENUM METAI-/
POWDER
(Revision A)
Issued: March l98l
Revised: April 1988

Genium Publishing Corporation
One Genium Plaza

Schenectady, l.iY 12304-4690 USA
(518) 377-8854

SECTION 1. MATERIAL IDENTIFICATION 25
Material Name: MOLYBDENUM METAUPOWDER

Description (Origin/uses): Used to make specialty stecls and nonferrous alloys; used in spark plugs and also
as a lubncant aoortlve.

Other Designations: Mo; NIOSH RTECS No. QA4680@0; CAS No. 7439-98-7

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the C/r emicalweek
Buyers'Guide (Genium r;t.73) foia listof supptien.

Comments: The hazards of working with Molybdenum are associated with cutting, grinking, welding, etc.,
that produce dust, fumes, powders, and gases. 

-

HMIS
H I
F I
R O
PPG*
*See sect. 8

Not Found

I
.,

I

R
I
S
K

SECTION 2. iINGREDIENTS AND IIAZARDS , 9o ' , EXPO^SIIRE LtrVTITS
Molybdenum MetallPowder; CAS No. 7 439-98-7

*Exposure limit defined for soluble molybdenum compounds as Mo-
**Exposure limit defined for insoluble molybdenum compounds as Mo.
***See NIOSH, ft?ECS, for additional data with references to reDroductive
and mutagenic effects.
Note: All exposure levels are defined for dust or fume.

Ca 100 OSTIA PEL
8-HTTWA:* 5 mg/mj
8-HTTWA'** 15mglm3

ACGIH TLYs, 1987-88
TLV-TWA:* 5mglmj
TLV-TWA'*"' l0 mg/m3

ToxicitY Data{"r'{'
Rat, Intraperitoneal, LD-: I 14 mg/kg

SECTION 3; P,HYSICAL DATA
Boiling Poinfi l0O40"F (5560"C)
Melting PoinE 4730"F (2610"C)
Specific Gravity (H,O = 1): 10-28 at 68'F (20"C)

Water SolubilitJ (9o): Insoluble
Molecular Weight 96 Gramsfvlole

Appearance and Odor: A silver white metal or dark graylblack powder; odor not found.

SECflON .4. tr'IRD AND EXPI,OSION DATA f .f|\trF,R'I. l:,'..'IIPFRR.

Flash Point and Method I Autoienition Temperature I Flammability Limits in Air
* *% by Volume

Extinguishing Media: *Use dry chemical, 'alcohol" foam, carbon dioxide, or water spray to put out molybdenum fires. Contact your

supplier for further recommendations.
Unusual Fire or Explosion Hazards: Molybdenum dust particles suspended in the air can explode. If a molybdenum dust cloud forms,
immediately eliminate all possible sour@s of igrrition such as sparks, open flarne, etc., and spray the affected area with a water mist or fog.
When powderred molybdenum is exposed to heat or sources of ignition, it is a weak fire and explosion hazard; the solid metallic form of

molyMenum is less reactive- IVorking with this material can produce heat and sparks, which can ignite flammable materials and vapors in

the workpalce
Sp€cial Fire,tighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepfec4 ope-rated,,in thc prcssure- i
demand or positive-pressure mode-
.APff,fON. 5. REA(ITT\/ITY DATA ;i,t .rfa':*:;l{-it"- ', "ir'###li r$tiylr..,,,i i., Ii

MolyMenum metaUpowder is stable in closed containers at room temperaturc under normat storage and handling conditions.' It does not
undergo hazardous polymerization.

Chemicsl Incompatibilities: Hazardous rsrctions are reported for molyMenum and bromine trifluoridq chlorine trifluoride, fluorine,
and lead dioxide-

Conditions to Avoid: Do not expose powdered molybdenum to sources of ignition; prcvent dust clouds from forming.

Hazardous Products of Decomposition: During fires molyMenum can form oxides such as molyMenum trioxidc (MoO!), which is
irritating to the eyes, nose, and throat-
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Copyn!tu O 1988 C6iom Publishin! Cdp6dim.
Any cmffiid o* 6 rcprodudim withqx thc ptblirhc/: pcmissim is prohibitcd.
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SECTION 6. HEALTII HAZARD INFORMATION

I

a

MolyMenum metal/powder is not listed as a carcinogen by the NTP, [ARC, or OSHA-
Summary of Risks: Limited data suggest that molyMenum compounds have a relatively low order of toxicity- The metal itself (Mo),

the ore molybdenite, and the dioxide ltvtoQ) are less toxic than th€ more active and soluble molyMenum compounds such as ammonium
molybdate and the trioxide (MoOr). Molybdenum itself is a necessary trace element in humans that is closely associated with copper;
excessive intake of molybdenum may caus€ a copper deficiency.
Medicat Conditions Aggravated by l,ong-Term Exposure: None reported. Target Organs: None reported.
Primary Entry: Skin contact, inhalation. Acute Effects: Mild, transient irritation of eyes, nose, and throat; elevated serum uric
acid levels have been rcponed. Chronic Elfects: None reported

FIRST AID
Eyes: Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at least l5 minutes.
Skin: Wash the affected area with soap and water. i.
Inhalation: Remove the exposed person to fresh air; restore and/or support his or her breathing as needed.
Ingestion: Never give anything by mouth to someone who is unconscious or convulsing. Give the exposed person I to 2 glasses of
water, then induce vomiting-

cET MEDICAL IIEf.p GN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medical assistance for further heahent observation, and support after first aid.

SECTION 7. SPILL,,j"I;&gq'Ti..ttND.DISPOSAL .PROCEDURES
Spill/Leak: Notify safety personnel, evacuate all nonessential personnel, and provide adequate ventilation. Cleanup personnel need pro-
tection against contact with and inhalation of dust (see sect- 8). Scoop up spilled molybdenum into suitable containers for disposal.
Carefully sweep or vacuum up small spills or residues without creating dust.
Waste Disposal: Contact your supplier or a licensei contractor for detailed recommendations. Consider recycling. Follow Federal,
state, and local regulations.
OSHA Designations
Air Contaminant (29 CFR I 910. 1000 Subpart Z, for soluble and insoluble compounds as Mo)

EPA Designations (40 CFR 302.4)
RCRA Hazardous Waste: Not Listed
CERCLA Hazardous Substance: Not Listed

Goggles: Always wear protective eyeglasses or chemical safety goggles- Follow the eye- and face-protection guidelines in 29 CFR
1910.133. Respirator: Consult the NIOSH Pocket Guide to Chemical Halards for general recommendations on respirators. Follow the
rcspirator guidelines in 29 CFR 1910-134. For emergency or nonroutine use (e.g., cleaning reactor vessels or storage tanks), wear an SCBA
with a full facepiece operated in the pressure-demand or positive-pressure mode- Warning: Air-purifying respirators will nor protect
workers in oxygen-deficient atmospheres.
Other: Wear impervious gloves, boots, and aprons, etc., as required by the work environment to prevent prolonged or repeated skin
contact. Barrier creams may be useful to limit the effects of skin contact- Ventilation: Install and operate general and local ventilation

systems powerful enough to maintain airbome levels of molybdenum below the OSHA PEL standard cited in section 2-

Safety Statiors: Make eyewash stations, washing facilities, and safety showers available in use and handling areas.

Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them.
Particles can adhere to contact lenses and cause corneal damage. Do not wear contact lenses in any work area.
Comments: Practice good penonal hygiene; always wash thoroughly after using this material. Avoid transferring it from your hands to
your mouth while eating, &inking, or smoking. Do not eat, drink or smoke in any work area. Do not inhale molybdenum dust

SECT,ION. .9, ..SPECI,Af . PRECAIITTONS A,NI) CODIM.EN.TS ' t

StoragelSegregation: Store molybdenum metaypowder in a cool, dry, well-ventilated area in closed containers away from sources of

ignition and incompatible chernicals (see sect 5).

Special llandlinglStorage: Practice gog{ housekeeping techniques to minimize accumulation of dust; cleaning procedures
should not cr€ate dusty conditions. 

t' 
" 

' 't'' t :

' ,
Transportation Data (49 CFR 172.101,2)t. Not Listed

References: 1,2, !2,73,84-94, 100, 103. PJI
Judgmcns as ro rbc suirabiliry of inforrBrion hcrcin for purchcr's purpos c 

I 
prepared by pJ lgoe, BS

wilv ourchascfs rcmnsitrililv. Thscforc. alrhoch @omblc m hr | ^

ben talcn in rlp prcparalifr of srch infmtion, Ccnium Publishing Corp.
crtcDds rc wumtics. mate oo rcprcscnaions ard assure no rupomibiliry

Industrial Hygiene Review: DJ Wilson, CIH
6 to rtE euruy q suitability of sEh infcrnrkn for applicatioD to
purchsl intcn&d purposcs c for conscgrcm of irs us. Medical Review: MJ Hardies,MD

t 9
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Sheet No.723
Nickel Metal

8/90

Section L. Material Identification

Other Designations: CAS No. 7440-O2-O, Raney alloy, Raney nickel.*
lni-"rf""ti?.. Conait your supplier or distriUritor. ionsult ihe latest Chenicalweek Buyers' Guiddz3) fe1 a'
suppliers list.

Cautions: Nickel is an eye, skin, and respiratory tract irritant- Chranic inhalation of nickzl dust or fumes ftury cause
cancer of the lungs and nasal passages. Nickel powder (Raney nickel) is a dangerous fire hazard-

accidents.

Section 2, Ingredients and Exposure Limits
Nickel, ca IAOVo

1989 OSHA PEL
8-hrTWA: I mg/ml

32
R O
t 3
s 2
K I

catalyst metal
HMIS HMIS
H 2 H 2
F 4 F I
R O  R O
PPGI PPGt

t Sec. 8

*Raneynickelispreparcdbyleaching(with25%causticsodasolution)aluminumfromalaltoyof50%aluminumandS0%nickel. Itisuscdasacatalystfor..

hiil;';;l;;;: i{i""f 
"i.t"tl 

;;i";il g"t ;r"t ponae., is a dangerous fire risk and ignites spontaneously in air (sec- 4). Nickel catalysts cause many industrial

* Sce NIOSH, n"ECS (QR595000O), for additional mutadve, reproductive, tumorigenic, and toxicity data.

Physical Data

1989-90 ACGIH TLV
TLV-TWA: I meh#

1988 NIOSH REL
0.015 mg/m3

Atomic
Density: 8.90 at 25
Water Solubility:

1985-86 Toxicity Data*
Dog, intravenous, [,D.o: l0 mg/kg
Guinea pig, oral, LDr": 5 mg/kg
Ra! implant, TD.":250 mg&g

Melting Poinh 2651 "F (1455 "C)
Vapor Pressure: I mm at329O "F (1810 "C)

7 l
OC

Insoluble

Appearance and Odor: A silvery-white, hard, malleable and ductile metal

Fire and Explosion Data
[JEL: None

Media: Smother with suitable dry powder or use large amounts of water-

Unusual Fire or Explosion Hazards: Nickel is combustible as dust or powder. Raney nickel ignites spontaneously in air. Nickel carbonyl

(MSDS Collection, No. 226), a highly toxic substance, may form under fire conditions-

Speciaf Fire,fighting Procedures: Isolate hazardareaand deny entry. Since nickel dust or powder is toxic if inhaled, wear a self-contained

brcathing apparatus (SCBA) with a fult facepiece operated in the prcssure{emand or positive-pressure mode and full Protective equipmenl Be

aware of runoff from fire control methods. Do not release to sewers or waterways.

Itlickel is stable at room temperature in closed containers under normal storage and conditions, Hazardous

polymerization cannot occur 
irm nirrare hvdrosen + dioxane- oerformic acid. sctenium, sulfur,Chemical Incompatibilities: Nickel can react violently with fluorine, ammonium nitrate, hydrogen + dioxane, performic acid, sclc

ammonia, hydrazine, phosphorus, and titanium + potassium chlorate. Nickel is also incompatible with oxidants. Raney nickel catalysts may

initiate hazardous rcactions with sulfur compounds, p-dioxane, hydrogen, hydrogen + oxygen, ethylene + aluminum chlori&' magnesium silicate'

methanol, and organic solvents + heat-
Conditions to Avoid: Avoid incompatibilities.
Hazardous Products of Decompmition: Thermal oxidative decomposition of nickel can produce highty toxic nickel carbonyl.

Copyrigil O l99O Ccnium hrblishioE Co.Ff,.ti(n.
Any cmftcirl ue 6 rcprqtdior widet thc Frt|lirhcri Fmirsioo i. Fohitir.d.
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D e c f , l 0 I r l , . l l E d r L l I a n a n t i c i p a t e d h u m a n c a r c i n o g e n .

fficlassify nickel as, respectively, ?.hu*a"
Summary or Risks: Ni.k;idil;;; iF. '.' i;;'-ni*..? ffiffi:'fiii'L,y3i';"";3;i15;ft:Xl;'i$ H*ffi:lilfffr:l"r*:,:l*?:iL:iJ'ffi"i'ffin?"'"i.,",,1iil:i ffiHi!i-1'.r:T"i.^**:::x,;il*::"1,::,',J;n',".1:11;?:ffi#;:s studies show nicker
arso has neoprastrgenrc. ,"*.reJ"i.;;ii";G;;i;iil[il' !+-11t,1;n:ll:lllnT'l:1']'y"::,,1'::i'i,'"::ru',:il;lffT#',TrTi'J*:"
ii:::j,]};:3'$',:T'i;,HT,?i',1'#g';l;;l"il.":il;;;;;;;,;;;;,1tis ("nicker-itth," a pink papurar erythema with pusturation and urcera- t
tifnJ uiu"fiy clears within one wcek but sensitizatign is oermanent'
Medical Conditions Aggravated by Long-Term- Sil;fr;;i ehroni. pulrnonuty' upper respiratory tract' and skin disorders' Carcinoma of the

putunus"l sinuses, laryni, and lung may-also develop'
tareet Organs: Nasil cavities, lungs, skin'
pirirw B""t.y ioutes: Inhalationldermal contact, and ingestion' ^ ^::.-
Acute Effects: Exposure to nickel fumes cuo 

"uur" 
upp"iElniralgv tract irritation (with nonproductive cough, rapid breathing' dyspnea' chest

tightness), meral fume fe;i;hili;6"i, no-uL" srrir'rtoms), asthma, inna-muiion of the lungs (noninfectious pneumonia), eye (conjunctiva)

irritation, nausea, vom,uns, and auominar pan. o"#li.i,iiLliiiiiiJ'iiiiia i:{;n*gl:,1f"11"'"i"Tn:ffi:ii.:#i:ii:1?il0"1'##:''&:1li:'ffr:Xl Hfr:XlhT:;ffi:'illi##i'"""i;;;; "i"i"i 'iniiti'tion. dy'pto"i._oti*:,i*:: incrude ricker dermatitis with eczema-
tous skin and lichenificarion (hard-ened *o r"atrrery s-f,ii tiittoni" inrrurution exposure can cause chror.rlc pulmonary irritation' chronic thickening

of the mucous m"-b*n"Joiil;;;;;;;*i ri"i,Jiii,-"iilirilil-G;;;i'"p;;;ri of the sense of smell), ind perforation of the nasal septum'

Chronic exposure to dust and fumes may cause carcinoma ofparanasal sinuses' larynx' and lung'

rinsr,q$
Eves: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical

5t'fyAfftl:liilBil'1i,il##.iiijl*ng. Rinse with flooding amounrs orwater ror at teasr 15 min- For reddened or blistered skin, consult a

"t "ii"i*. 
W'ash affected area with soapand water' .

ili#ili;;; n..;;;;p";P;"n td f'oh'i' and support.breatt'i"e T,lg3'
rngesrion: Since orar toxi;;; t';;H;ffi;i;kJ-i; biv, inducing vo-miting it-taaom necessary. In cases of severe vomiting or diarrhea' treat for

fluid replacement-
lii". fi.tt aid, get appropriate in-plan! pa-ramedic' or community.medical supporL - me) which resnonas well t
phvsician's Note: chronii exposure to nickel.dust miy;;;r",'" opniu, p*"^inrlrs (Loeffler's syndrome) which responds well to systenuc

cortico-steroids. There are casls of hosr rejection of niit"t-"ontaining prosiheses after develoPment of nickel sensitiviry'

ffidDisposalProcedures

Se.tio". S. Special Protection Data

r-ni6ilni,-uting ttre toilbt, or applying cosmetics'

Y v Y r - : -  
- -  - F

Goggles: Wearprotec-tiv. 
"y"glu"r.t 

or chemical tuf"ry goggl9", p"fOSIt^:1." and face-protection regulations (29 CFR 19l0'133)'

Respirator: seer( proressroiaiadvice prior to respirator lelEition-and use. FollJw-ii3il-.iifiiutot regrilations (29 cFR l9l0'134) and' if neces-

sary, wear a MOSH-appro-v'ei'ffiil ffi.i;;1#;i"y;;;ff.i;";;;,i,;l'"!:ly::.":;)ls"rea6tor vessels' or storage tanks)' wear an
;;5;; Nio'3fi-;;p;;";d ."spiratbr. For emdrgencv or nonroutine operatrons (cleanrng sPrrrs' reacrul

3t'B'i-m;fi ! Air-;;rify;;B' ,Xiiitii io not frotett workcrs in oryg.en-dcficient atmospheres'

ftliigtrffif*!:iii::am'"T.J,:1ilrrt#l$H,:1fi";ili{j9."ilJi"1l'" airborne concentrarions berow rhe osHA pEL AccIH
TLV. and NIosH REL (sec. 2).1-ocalexhaust r"*,ii,io.iipr.i".rd.i r-in"i it fi;;l; *ntu*inunt dispersi'on into the work area by controlling it

gt;ffitSt;tlli: Make avairabre in the work area emergency eyewash sta!i-o;1,-safev/quickdrench showers, and washing facilities'

contiminated F,quipmeng Never wear conract renses-in ttie ivork area: soft rrir{:'".1r'"u*r6' unJ uit t"nt"t concentrate' irritants' Remove this

gnft,*:,'lnT,::f.gl,n"llm::,*t1fl1#ffilf$r*1t:f.H:i'f;iil%r using this materiar, especianv berore eating, drinking,

v v v l r v r -  - '  - F - - r -

spilvleak: Notify safety personnel, evacuate all unnecessary personnel, remove all heat and ignition sources' and provide maximum explosion-

pioor v.entlation. creanup personaL'l'-1'!-11".,-T'^:ttrn'*f#Hffi *1{ffiitfint:;*gtf-"*fi"}"iil,fii#:*'1"$'ff:Ht#'5i:#r1fi,"::':!!i;kiii",l3,3ff"f,ill,'##p#,:?iffi&'f.jl;;ffiiie" * aiip"iir. After compreting materiar pickup' wash spil site- Do n
release to sewers o, *u,"*"iiil 

'$ffirr;;;iFirrc 
il5tie--"lii,t"ti"t1i tZS CFR t9l0'120)' 

".rterat. 
state- and locat re

Disposal: Contact your suppiier or a licensed .ontru"toi forietailed ,""o,n,n"ndutiont Folto* applicable Federal' state' and local regulations'

EPA Designations

lSm*faSf."X]}t}113fi,$3f,1it{Uifi rgf ot, R'po.tuui" euantity (RQ): I rb (0.4s4 kg) [* per crean water Act' Sec' 307(a)]
5Aiil.E*-t "*"ii 

H-*aout Substance-(40 llnlJslt Not listed
Li;iA; a SARA Toxic Chemical (40 CFR 372'6s)
OSIIA Designations
Listed as an Air Contaminant 29 CFR 1910.1000, TableZ-l

vvvfrvu

StorageRequircments:Storeintighttyc|osed"onffi"E''tirut"aGuu,uvr*mincompatiblematerials(Sec.2).Protect
against physical damage. store Raney nickel under inert gas or water in tightly closed containefs away from heat or ignition sourcrs' acids'

caustics, and oxidizing materials.
Engineering Controls: Minimize all possible exposures to poantial carcinogens- Avoid v4por inhalatiog and dermal contacl Use ooly with

appropriate penonal protective gear. Institute a respiratory frotection program ;;; tr;il-d;';;;i* *mftgl;zutitenanoi inspeaibn; and;

evaluation- Fractice good penonal hygiene and housekeciingprocedures. 
' r:: ' ' | ):: :" : ' 

"i 
i:';i'Lr;' :i'ii; ^' ': 

'' 
";: '- :'

other preca.utions: provide preplacement and periodic medical examinations that emphasize the skin' nasal cavities' and lungs' inctuding a 14" x

17'chest ro€ntgenogftrm *a u.in" nickel determinations'

Transportation Data (49 CFR l7Ll02't
IMO ShippirB Name: Nickel catalysr, wetred with not less than 40vo water or orher suitable liquid' by weight' finely divided, activated' or spent

IMO Hazard Class: 4.2
ID No.: UNl378
IMO Label: Spontaneously combustible



Material Safety Data Sheets Collection

MSDS No. 155
DDT (Dichlorodiphenyltrichloroethane)
Date of Preparation: 10/93

@PGenium Publishing Corp.
One Genium Plaza

Schenecudy, NY I 2304-4690
(5 I 8) 377-8854

Section 1 - Chemical Product and Company Identification 42
Product/Chemical Name: .--- DDT (Dichlorodiphenyltrichloroethane)
Chemical Formula: (ClC6fu)2CHCCl3
CAS No.: ...-......50-29-3
Synonyms: Agritan; 2,2-bis(p-chlorophenyl)-l,1,l-trichloroethane; chlorophenothan; Citox; dich.lorodiphenyltrichloroethane;
Dicophane; diphenyltrichloroethane; Genitox; Kopsol; NCI-C00464; Neocid; Pentech; trichlorobis (4-chlorophenyl) ethane;
1,1' -(2,2,2-tnchloroethylidene)bis(4-chlorobenzene), Znrdane.

Derivation: Prepared by condensing chlorat or chloral hydrate with chlorobenznne in presence of sulfuric acid.
General Use: One of the most widely used contact insecticides from 1945 until its ban in 1972. Although banned in the U.S.
(except for such uses as emergency health situations and for controlling body lice), it is still widely used in the tropics for control
of vector-carrying diseases such as malaria, yellow fever, dengue, filariasis, louse-borne typhus, and louse-borne relapsing fever-

Section 2 - Composition / Information 61 rngredients

DDT : p'p DDT 7 OVo wt + o'pDDT 30Vo w t (technical grade)
Trace Impurities: DDD, DDE

OSHA PELs
8-hrTWA: I mg/m31stin;

ACGIHTLVS
TWA: I msJmS

NIOSHREL
10-hrTWA:0.5 mg/m3
Ca*: (Limit of quantitation: 0.1

mg/m3;

IDLH Level
Ca*

DFG (Germany) MAK (skin)
TWA: I m/m3 (total dust)
Category III: Substances with systemic
effects

Onset of effect: > 2 hr.
Peak Exposure Limit l0 mg/m3,3O
min. average value, l/shift

* Ca = Carcinogen

Section 3 - llazards Identification

***** Emergency Overview *****
DDT is a white to gray, crystalline solid- Although it has been banned in the U-S. because of its persistence in
the environment and potential for bioaccumulation, DDT has not produced toxicity in workers who either
manufactured or used it (even over many yea$). However, this lack of toxicity is based on inhalation and
skin absorption- If DDT is ingested, especially in large amounts, central neryous system effects will occur
with possible liver damage. DDT is considered a confirmed animal carcinogen and a suspected human
carcinogen.

Potential Ilealth Effects
Primary Entry Routes: Inhalation, ingestion, skin contacl
Target Organs: Central nervous system, liver, skin, peripheral nervous system.
Acute Effects
fnhalation: Inhalation does not appear to cause toxicity beyond that of minor mechanical irritation.

Eye: Exposu re to 423 mgm3fi hr/day for 6 days caused eye irritation
Skin: Skin absorption may occur from some DDT solutions, bq1,$egpg.of eb_s9rytio,,L will dgnend 9n,th9 sglvent,
involved. Aqueous solutions and the powder or crystals are ngt easily abso;ped. 1,r. 

"i,,-,r., 
,. . .r, .., .i,. - ,,- . , 1i. r.-j

fnnmfian. TIT\T ^a- ^'rtc- 4 rrariatrr af nanrml naruirrc wcfa# fff-crc if iroecterl f iroi'rlnsec ce-nbrallv ieirrlt in 
'

vomiting, while smaller doses cauJe symptoms; within Z io 3 dn pgstrtiig€stiom symproms include tingling of the lips, tongue,
and face; malaise; headache; sorc lhroat; fatigue; tremors of the head;'neclq and eyelids; apprchension; ataxia; and confusion.
Convulsions and paralysis of the hands is possible in severc eiposurcs (if vomiting does not occur). Vital sigts are usually I i

normal, but in severe poisonings, the pulse rnay be irregular and abnormally slow. Based on animal studies, it is expected that
ventricular fibrillation and sudden death can occur at any time during acute poisoning. Recovery from acutc poisoning generally
occurs within 24 hr except in the most serious cases.

Carcinogenicity: DDT is considercd a suspected human carcinogen by severat governmental agencies- IARC-2B (possibly
carcinogenic to humans, limited evidence in humans in the absence of sufficient evidence in experimental animals), NTP-2
(reasonably anticipated to be a carcinogen: timited human evidence or sufficient animal evidence), EPA-82 (sufficient animal
evidence; inadequate human cvidence), and MOSH-X (carcinogen defincd without furthercategorization)

Medical Conditions Aggravated by Long-Term Exposure: Possibly, disordcrs of the central neryous system and liver.

Coft),rithr O t993 by Ganiun Publirhi.tt CdFndh. Ant @a.l e q FFodNin titld. dE FStklE 
'r 

Ffrirsih is prohibitcd' ,t dt|ffi.r o thc suiability of iofffid hccin fd lhc
poifosis c esi;ty rtu prrchzsr's-cp;sibitiiy. AttliqrSh MrmbL ff hs bccn cfo in thc prrpzairn of sh inf@rid, C-oiuo Publishing Ccpoaum cicftl! e erui6, dlcs flt
Enfr<ilitiff- $d .siumi m rcsFmsihilitv a. rt rir .@cv 6 siblilfty of sNh iofmioo fc 4pliakr b ahc porha*/s inlcndcd tlrPo* q fa orcqemcr of its us



MSDS NO. 155 DD'I rhenvltrichloroethane t0/9
Chronic Effects: There are conflicting reports on whether or not DDT produces chronic effects in humans. Although it is well
established that chronic exposure in experimental animals produces effects including liver damage, CNS degeneration,
dermatitis, weakness, convulsions, coma, and death, these effects are not confirmed in humans. Liver cancer is confirmed in
animals, but has not been documented in humans. These conflicting reports appear due to the lack of documented chronic
toxicity in workers and data showing that DDT and its metabolites are retained in the body fat for long time periods, thus
providing a basis for the possibility of chronic toxicity.

Other: Solvents such as kerosine are added to DDT as a vehicle and, depending on the type involved, may be more toxic than
DDT itself.

Section 4 - First Aid Measures
Inhalation: Remove exposed person to fresh air and support breathing as needed.
Eye Contact: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously
with flooding amounts of water until transported to an emergency medical facility. Consult a physician immediately.

Skin Contact: Quickly remove contaminated clothing. Rinse away any loose material and wash exposed area with soap and water.
For reddened or blistered skin, consult a physician. Carefully dispose of contaminated clothing because it may pose a fire hazard.

fngestion: Never give anything by mouth to an unconscious or convulsing person- Contact a poison control center. Unless the
poison control center advises otherwise, have the cowcious and alert person drink I to 2 glasses of water to dilute. Do not
induce vomiting. Gastric lavage should be performed promptly.

Afterfint aid, get appropriate in-planl paramedic, or communigr medical support.
Notes to Physicians: Effects may be delayed; keep under observation.
Special Precautions/Procedures: Amobarbital orpentobarbital is recommended for the relief of central neurological
manifestations; tribromoethanol and paraldehyde are recommended for allaying prolonged convulsions.

Section 5 - Fire-Fighting Measures

Flash Point: DDT itself is noncombustible but is dissolved in a variety of solvents. The average quoted Flash
Point is 162"F (72-2"C) although the specific vehicle is not identified.

Flash Point Method: CC
Autoignition Temperature: None reported
LEL: None reported
UEL: None reported
Flammability Classification: Class IIIA Combustible Liquid (varies depending on vehicle)
ExtingUishing Media: For small fires, use dry chemical, water spray, or regular foam. For large fires, use

Genium

water spray, fog, or regular foam.
Unusual Fire or Explosion Hazards: Container may explode in heat of f,rre.
Haaardous Combustion Products: Chloride fumes and carbon oxide gases.
Fire-Flghting Instructions: Do not release runoff from fire control methods to sewers or waterways. Fight fire from maximum
distance. Stay away from ends oftanks.

Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in pressure{emand or positive-pressure mode. Structural fire fighters'
protective clothing is not effective.

Section 6 - Accidental Release Measures
Spill /t eak Procedures: Notify safety penonnel, isolate area, deny entry, and stay upwind. Shut off all ignition sources.

Cleanup personnel should protect against contamination.
Small Spills: For dry spills, carefully scoop up material or vacuum (with an approved filter). Damp mop any residue. For small

solution spills, take up with earth, sand, vermiculite, or other absorbent material and place in suitable containers for disposal.
Large Spills j
Contiinnienh Dike far'atieaa of tiqiiiO s'pitt ?or tater reclamation or disposal. Do not release inro sewers or warerways
RegulatoryReqyqemgnfl:FollowappligableOsHlt.regulations(29CFR1910.120;."'1,t',, '

Handling Precautions: Use non-spaiiiing'i;ts to open containers. Keep dry chemical extinguishers on hand in case of fire.
Storage Requirements: Prevent physical damage to containers. Store in a cool, dqr, well-ventilated area away from heat,

ignition sources, and incompatibles (Sec. lO)- Do not storein aluminum or iron concainen.

Section 8 - Exposure Controls /Personal Protection
Engineering Controls: To prcvent static sparks, electrically ground and bond all equipment used with and around DDT.
Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations below OSHA PEL
(Sec- 2). L,ocal exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at
its source. (103)

Administrative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on the liver
and central neryous system.

I
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tot93 DDT (Dichlorodiphenvltrichloroethane
Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29

CFR l9lO.l34) and, if necessary, wear a MSHA/NIOSH-approved respirator. For any detectable concentration, use a SCBA
with a full facepiece and operated in pressure demand o. oth.. positive-pressure mode, or any supplied-air respirator with a full
facepiece and operated in pressure demand or other positive-pressure mode with an auxiliary SCBA. For emergency or
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifuing respirators do
not protect workers in orygen-defcient atmospheres. If respirators are used, OSHA requires a written respiratory protection
program that includes at least: rnedical certihcation, training, fit-testing, periodic environmental monitoring, maintenance,
inspection, cleaning, and convenient, sanitary storage areas.

Protective ClothinglEquipment: Wear chemically protective gloves, boots, aprons, and gauntlets made of butyl rubber to
prevent prolonged or repeated skin contact. Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-
protection regulations (29 CFR 1910.133)- Because contact lens use in industry is controversial,pstablish your own policy-

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing
facilities.

Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove this
material from your shoes and clean personal protective equipmenl

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before
eating, drinking, smoking, using the toilet, or applying cosmetics.

Section 9 - Physical and Chemical Properties
Physical State: Solid
Appearance and Odor: White to gray crystals or powder which is ododess or has a slight aromatic odor.

Odor Threshold: 5.0125 mdm'

Vapor Pressure: 5-5 x l0{ mm Hg at 68 "F (20 "C)

Formula Weight:354.48
Specific Gravity (H2O=1, at 4 "C): 0.98 to 0.99
Water Solubility : 0.0012 ppm
Other Sofubilities (g DDT/100 mL): acetone 58,95Vo alcohol 2,benzene 78, benzyl benzoate 42, carbon tetrachloride 45,
chlorobenzene 74, cyclohexanone I 16, dibutyl phthalate 33, o-dichlorobenzene 68, dichlorodifluoromethane 2, dioxane l0O,
ethyl ether 28, gasoline 10, isopropanol 3, kerosine 8 to 10, methylated naphthalenes 40 to 60, mineral oil 5, morpholine 75,
peanut oil 11, pine oil 0 to 16, tetralin 61, tributyl phosphate 50, and xylene 60.

Boiling Point: 365 "F (185 'C)

MeltingPoint:227 "F (108.3 "C)

Section 10 - Stability and Reactivity

Stability: DDT is stable at room temperature in closed containers under normal storage and handling conditions. It biodegrades
very slowly.

Polymerization: Hazardous polymerization does not occur-
Chemical Incompatibilities: Strong oxidizers, alkaline materials, iron and aluminum salts-
Conditions to Avoid: Exposure to heat, ignition sources, and incompatibles.
Hazardous l)ecomposition Products: Thermal oxidative decomposition of DDT can produce carbon dioxide.

Section 11- Toxicological Information
Toxicity Data:"

Eye Effects: None reported. Carcinogenicity: Rat, oral, TD6: 1225 mg/kg given for 7 continuous
weeks caused liver tumors. , .1Skin Effeets: None reported. Mutagenicity: E coli-.15 pmol/L caused DNA damage.

AcuteOralEffectsi : ",. .:;;: . ,'", , .: ,, rqtoeenicitv:Rat'oral'DPtl":*?::Y:1i:"-t-1*1.91,4,",',,,.'

;i;#,-#Iiiilisoo mg/kg cau56f,, ,, ,: , ., , . male caused palernal effects (spermatogenesis' testes' epididyqug', .,,.',',

convulsions,cardiacarrtryitrrn'ias,anA 
spermduct)' r ' l  : :;:r: r ' 'r: 'r " ' i i  : rr: j

. :
respiratory changes.

Rat, oral, LD56: 87 mgkg; details not reported

' 
See MOSH, RTECS (KJ3325000), for additional toxicity data.

Section 12 - Ecological Information
Ecotoxicity: Glass shrimp (Palaemonestes kadiakensrs), LC5g =2.3 mcg/1J96 hr at 69.8 

'F (21 "C\: Japanese quail, 2 month old

male,(Coturnix japonica), LD56 = 841 mglkg; bluegill (l,epomis macrochirus), LC50 =28."7 mcglU36lv.
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EnrironrnentalDegradation:Inwater,DDTwi||ajsorbstrongrytoseo

:Y^t1.j::::::19?il"^"-11p::1i91 Yill - estimated halr-tife of ievgral hr ro armo-sr 50 hr from certain warers. rt may
biodegrade when high concentrations of required microbes (Escherichia, Hydrogenomonas, and Saccharontyces) are ir"r.n,.On land' DDT will adsorb strongly and should not appreciably leach to groundwater. It may evaporate (half-tife of 100 days)
and is subject to photooxidation from soil. DDT may significantly biodegrade in flooded soitr o. under anaerobic conditions
provided high populations of the required microbes are present. Hatf-lifJranges from 2 to >15 yr. In the air, DDT is subject ro
direct photooxidation and reaction with photochemically produced hydroxyt iadicals (est. half-iife = 2 days). Wet and dry
deposition are significant mechanisms for removal from air.

Section 13 - Di Considerations
Disposal: DDT is a goodcandidate for rotary ki.ln o.r liquid injection incineration (furnace with afterburnerind alkali scrubber).
ffi to 8a% removal of DDT from contaminated soils has been achieved in lo min. by super .riti"ui*u.-uon li".ial i"u""i"".
Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local
regulations.

Container Cleaning and Disposal: Triple rinse containers. Containers in good condition should be returned to the manufacturer
and those that are not reusable should be punctured and transported to a sJrap metal facility for recycling, disposal, or burial ina designated landfill.

Section 14 - Transport fnformation
DOT Transportation Data (49 CFR

Packaging Authorizations
a) Exceptions: 173.153
b) Non-bulk Packaging: 173.213
c) Bulk Packaging: 173.240

172.107):

Quantity Limitations
a) Passenger, Aircraf! or Railcar: 100 kg
b) Cargo Aircraft OnIy: 200 kg

Vessel Stowage Requirements
a) Vessel Stowage: A
b) Other:40

Shipping Name : Organochlorine
pesticides, solid toxic, n.o.s.

Shipping Symbols: -
Hazard Class:6.1
ID No.: UN276l
Packing Group: Itr
Label Keep Away From Food
Special Provisions (17 2.102): -

Section L5 - latory Information
EPA Regulations:
RCRA Hazardous Waste Number (40 CFR 261.33): U06l
Listed as a RCRA Hazardous Waste Classificarion (40 CFR 261.33\
Listed as a cERCLA Hazardous Substance (40 cFR 302.4) per RCRA, Sec. 3001; cwA, Sec. 31 I (bXa); and cwA, sec. 307(a)
CERCLA Reportable euantity (Re, 1 Ib (0.454 kg)
SARA Toxic Chemical (40 CFR 372.65): Not listed
!4RA EHS @xtremely Hazardous Substance) (40 CFR 355): Not listed
OSHA Regulations:
Listed as an Air Conraminant (29 CFR 1910.1000, TableZ_l,Z_l_A)

Section 16 - Other fnformation
References: 73, l0l, t03, tz4, 126,127, 132, 133,136,139, l4g, 153, 167, t6B, t6g,176,1g0, 183

Prepared By -....-.......-. M Gannon, BA
Industrial Hygiene Review ....-.... pA Roy, MpH, CIH
MedicalReview . . . . . .TThoburn,MD,MpH 

: . , . , r  ,  :_. .1 _.1.?." l

Disdaimer:.Judgments 
3s to the suitability of information heiein for the. purchaser's purposes arc necessarily the purchas,er,$ ,., ..responsibility: Although re#onable care has been taken in thE'preparation of such infoimation, G-enium puLtisrring,c;rporation

extends no warranries, makes no rcpresenrations, and a-ssu-", noi"rponsibility; tttbe,a'cii;tir-suili*rrlipr,ii, :information for application to the purchaser's intended purpose o. foi"onr"qu"n""r trla u"*- ,,

MSDS No. I55 DDT Dichlorodi richloroethane) t0t93
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@PGenium Publishing Corp.
One Genium Plaza

Schenectady, I{Y 1 23044690
(518) 377-8854

Material Safety Data Sheet Collection

MSDS No.177Malathion

Date of Preparation. 6194

Section I - Chemical Product and Companv Identification 44
ProducUChemical Name Malathion
Chemical Formula: (CH 30) 2P(S)SCH(COOC2 H5 )CH2 COOC 2H5
CAS No.: l2l-75-5
Synonyms: carbophos; Cythion; O,O-dimethyl dithiophosphate of diethyl mercaptosuccinate; O,Odimethyl-S-(1,2-
dicarbethoxyethyl) phosphorodithioate; Maldison; mercaptothio

Derivation: Obtained from diethyl maleate and dimethyldithiophosphoric acid. General Use: As an insecticide for the control
of mosquitocs, flies, spiders, animal ectoparasites, and human head and body lice. Vendors: Consult the latest Chemical Week
Buyers' 6ui7a. Q3)

Section 2 - Composition / Information on Ingredients

OSHA PELs, Strn
8-hrTWA :15 mglm3, total dust

Vacated 1989 Final Rule Limit:
8-hrTWA: l0 mglm3, total dust

NIOSH REL,Sftrn
lO-hrTWA: lOmg/m3

IDLH Level
5000 mg/m3

DFG (Germany) MAK
Ceiling: 15 mg/m3, total dust

ACGIH TLVs, Sftra
TWA:10 mgln.3*

Malathion, 99.6 Vo vol: technical grade; 257o and 507o: wettable powders
Trace Impurities: phosphorothioate and phosphorodithioate; malaoxon (crude grade impurity)

5 mg/m3, respirable fraction

* Biological Exposure Index for organophosphorus cholinesterase inhibitors: 70Vo of individual's baseline.

Section 3 - flazards Identifrcation

***** Emergency Overview *****
Malathion is a colodess (when pure) to lighramber liquid with a skunklike or garlic odor. It is an
anticholinesterase agent and severe intoxication causes profound pulmonary secretions and respiratory
distress. Take the necessary precautions to prevent any exposure to malathion. It is absorbed through the skin
and may produce systemic effects-

Potential Health Effects
Primary Entry Routes: Inhalation, ingestion, skin absorption-
Target Organs: Respiratory system, liver, blood cholinesterase, gastrointestinal tract" and central nervous and
cardiovascular systems.

Acute Effects
Severe Intoxication by all Routes: Weakness, general twilching and paralysis, dizziness, confusion, staggering,
slurred speech, sweating, irregular or slow heartbeat, convulsions, breathing may stop, and coma. Inhalation:
Tightness of the chest, wheezing, increased pulmonary secretions, bluish discoloration of skin, small pupils,
aching in and behind eyes, blurred vision, tearing, runny nose, headache, and watering of the mouth. Eye:
Irritation.
Skin: Skin absorption causes sweating and twirching in area of absorption usually within 15 min to 4 hr. Weak
skin sensitization and dermatitis may occur at high exposures.
Ingestion: Loss of appetite, nausea, vomiting,.abddminal;cnamps;'diarrhea withinZ,hri

Cqcinogenicity: IARC, NTP, and_OftlA do ry;,list qalathion.as q_gglqg.gnrl$$!.debignates malathiqls-gpfq f (og!
cltrssrhable as to Qlcrnogeruclty tci humans). Ij.r,'Y '' r 't: 'r'"rY:i:::*'' "'"1i :,i, . .i :

Medical Conditions Aggravated by Long-Term Exposure Central lervous system disorders.
Chronic Effects: Repeated exposure t<i malathion may''make a person iiioiiiiusceptitilb to the effects of orgaiiophtiiphatesr'' 

'".

Comments: Malathion is an anticholinesterase agent wliich causes the inactilation of the enzyme cholinesterase resulting in tbe
accumulation of acetylcholine at synapses in the neuromuscular system and secretory glands. It is less toxic to humans than
most anticholinesterase agents because malathion and its mctabolite, malaoxon, arc metabolized in the liver to an inactive form
The acutc lethal dose is estimated to be somewhat bclow 1-O gkg.

Section 4 - first Aid Measures
Inhalation: Remove exposed person to fresh air and support breathing as needed.
Eye Contact: Do not allow victim to rub or keep eyes tightly shur Gently lift eyelids and flush immediately and continuously
with flooding amounts of water until transported to an emergency medical facility. Consult a physician or ophthalmologist
immediately-

Co?Ffhl O l9*l by Gaiun Publishiog Corpalbo. Any ff.!|fil E d rprodrni<nvithou Oc pobli3hd'r lEmis3id ir Fohiubd- hdSft I b itE suihttility oa inffid h.Ein fd rhc porhsc/t
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Skin Contact: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least | 5 min. Thoroughly
wash exposed area with soap and water. Do repeat soap washings- For reddened or blistered skin, consult a physician.

Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center, Unless the
poison control center advises otherwise, do not induce vomiting because of possible early onset of respiratory depression and
seizures. Consider gastric lavage after control ofany seizures.

Afterfint aid, get appropriate in-plant, paramedic, or community medical support.
Note to Physicians: Give 5 mg of atropine intravenously- Atropine rnay induce ventricular fibrillation in the presence of
cyanosis- Repeat the dose of atropine at 5- to lO-minute intervals until signs of atropinization appear (dry, flushed skin,
tachycardia as high as 140 beats/min, and pupillary dilatation). Repeat the dose of atropine if muscarinic symptoms appear.
Maintain a mild degree of atropinization for at least 48 hr. Pralidoxime (2-PAM, Protopam) chloride is a cholinesrerase
reactivator that complements the action of atropine. For moderate-to-severe cases, give adults I to 2 g intravenously at a rate
not in excess of 500 mg/min. A second dose of I g is indicated if muscle weakness has not been relieved, or if it recurs within
20 min. Pralidoxime chloride is ineffective after aging has occurred. Morphine, arninophyline, and,phenothiazines are
contraindicated. Depression in red blood cell cholinesterase in excess of 5O% activity is generally associated with severe
symptoms. Correlation between cholinesterase levels and clinical effects in milder poisonings may be poor. Individuals
homozygous for the CHE gene display a defective serum butyrylcholinesterase and are particularly vulnerable to poisoning by
organophosphorus insecticides.

Special Precautions/?rocedures: Emergency personnel should protect against exposure when rescuing victims.

Section 5 - Fire-Fiehting Measures
Flash Point: >325 "F (>163
Flash Point Method: OC
Autoignition Temperature:
LEL: None reported.
UEL: None reported.

c)

None reported.

Genium

Flammability Classification: Class IIIB Combustible Liquid, but may be difficult to ignite.
Extinguishing Media: Small fires: use dry chemical or carbon dioxide. Large fires: use water spray or foam.
Unusual Fire or Explosion Hazards: Containers may explode in the heat of frre.
Hazardous Combustion Products: Sulfur dioxide, phosphoric acid, phosphorus oxides, and carbon monoxide.
Fire-Fighting Instructions: If feasible and without undue risk, move containers from fire hazard area. Otherwise, cool frre-

exposed containers with water spray until well after fire is extinguished. Do not release runoff from fire control methods to
sewers or waterways.

Fire'fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighters'
protective clothing is nor effective. Wear chemically protective clothing specifically recommended by the manufacturer.
Decontaminate equipment and clothing with a chlorine bleach solution-

Section 6 - Accidental Release Measures
Spill/Leak Procedures: Notify safety personnel oflarge spills, evacuate all unnecessary personne!, provide adequate

ventilation, and remove all heat and ignition sources. Cleanup personnel should protect against exposure. Fully-encapsulating,
vapor-protective clothing (polycarbonate, butyl rubber, PVC, nitrile, Neoprene) is recommended.

Small Spills: Take up with sand or noncombustible absorbent material and place into containers for later disposal. For dry spills,
scoop up with a clean shovel and place into a clean, dry container for disposal-

Large Spills
Conteinmenh For large spills, dike far ahead of liquid spill for later disposal. Do not release into sewers or waterways.
Cleanup: Decontaminate equipment and surfaces with an alkaline solution (5% sodium hydroxide).
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120).

Section 7 ' Ilandling and Storase
, i t ,  

'  ' t r i . ' l l ;  l  , i  i

Handting Pitidi'ufions: Avoid any contact with skin oi valor inhalation. Use bnly with adequate personal protective equipment
and proper ventilation -

Storage-Requirements: Store in tightly 
"toi"A 

unA properly'labeled containers in a cool, well-ventilated area- Outdoor or
detached storage is preferred. Do not store in iron, steel, tin plate, lead, or copperconeainers.

Section 8 - Exposure Controls / Pensonal Protection
Engineering Controls: To prevent static sparks, electrically ground and bond all containers and equipment used in shipping,
recciving, or transferring operations in production and storage areas.

Yentilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations below OSHA PELs
(S€c- 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at
16 *t"pt'(lo3)

Administretive Controls: Provide preplacement and periodic medical exam with emphasis on the respiratory system, liver, and
blood cholinesterase levels. Biological Exposure Index (BEI): cholinesterase activity in red blood celis (timingis discretionary)
isTO% of individual's baseline. Background levels are included in the BEI value. Consider precluding from eiposure those

MSDS No. 177 Malathion 6t94
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6/94 Malathion MSDS No- 177
individuals whose red btood cell cholinesterase falls to or below 40Vo of the preexposure baseline until the activity returns to

within TAVo of the preexposure baseline- Respiratory Protection: Seek professional advice prior to respirator selection and

use. Fo||ow OSHA respirator regu|ations (29 CFR 1910.134) and, if necessary, wear a MSHA,/NIoSH-approved respirator.

Select respirator based on its suiiability to provide adequate worker protection for given working conditions, level of airborne

contamination, and presence of sufficient oxygen. For concentrations S 100 mg/mr, wea.r any supplied-air respirator, any

SCBA, or any chemical cartridge respirator with organic vapor cartridge(s) in combination with a dust, rnist, and fume filter.

For concentrations < 250 mglmS , w€ar any supplied-air respirator operated in a continuous-flow mode; or any powered, air-

purifying respirator with organic vapor cartridge(s) in combination with a dust, mist, and fume filter. For concentrations < 50O

.gl*t. wear any self-contained breathing apparatus with a full facepiece or any supplied-air respirator with a full facepiece or

any chemical cartridge respirator with a full facepiece and organic vapor cartridge(s) in combination with a high-efficiency
particulate filter; or any air-purifying, full-facepiece respirator (gas mask) with a chin-style, fronl- or back-mounted organic

vapor canister having a highrfficiency particulate filter; or any powered, air-purifying respirator with a tight-fitting facepiece

and organic vapor cartridge(s) in combination with a high-efficiency particulate filter; or any supplied-air respirator that has a

dghrfi-aing factpiece anJisoperated in a continuous-flow mode. For concentrations( 5000 rng/m3, wea.r any supplied-air
respirator operated in a pressure-demand or other positive-pressure mode. For emergency or nonroutine operations (cleaning

spiils, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-

deficient atmospheres.If respirators are used, OSHA requires a written respiratory Protection Program that includes at least:

medical certification, training, fit+esting, periodic environmental monitoring, maintenance, inspection, cleaning, and

convenient, sanitary storage areas. Protective Clothing/Equipmenfi Wear chemically protective gloves, boots, aprons, and

gauntlets to prevent prolonged or repeated skin contact. Whole-body coveralls and chemically protective footwear are

iecommendCd. Wear protective eyeglasses or chemical safety, splash-proof goggles and face shields (8 inch minimum) per

OSHA eye- and face-protection regulations (29 CFR 1910-133). Contact lenses are not eye protective devices- Appropriate eye

protection must be worn instead of, or in conjunction with contact lenses. Safety Stations: Makg emergency eyewash stations,

safety/quick-drench showers, and washing facilities available in work area. Contanninated Equipment Separate contaminated
worti cl,othes from street clothes. Launder before reuse. Remove this material from your shoes and clean personal protective

equipment- Comments: Never eat, drinlq or smoke in work areas. Practice good personal hygiene after using this material,

especially before eating, drinking, smoking, using the toilet, or applying cosmetics.

Section 9 - Physical and Chemiq4lPrqpglqg!
Physical State: Liquid
Appearance and Odor: Colorless (when pure) to light
amber with a skunk-like or garlic odor

Odor Threshold: 13.5 m/m3
Vapor Pressure: 1.25 x l0 4 mm Hg at 68 'F (20 "C):

4 x l0s at 86" F (30 'C)

Formula Weight:330.36
Density (H2O=1, at 4 "C): 1.23 at77 "F Q5 "C)

Water Solubility: Slightly soluble; 145 ppm at 20 "C

Other Solubilities: Alcohols, esters, ketones, ethers,
vegetable oils, benzene, hexane, aromatic and alkylated
aromatic hydrocarbons; limited solubility in paraffin
hydrocarbons

Boiling Point: 140 
'F (60 'C); decomposes

Freezing/tlelting Point: 37.2 "F (2.9 "C)

Refraction Index: l-4960 atz0 "CfD

Surface Tension: 37.1 dynes/cm at 75 'F (24"C)
OctanoMWater Partition Coefficient: Log Kow=2.36

Section 10 - Stability and Reactivi8
Stability: Malathion is stable in an aqucous solution buffered to pH 5.26. Polymerization: Hazardous polymerization cannot,

occur. Chemical Incompatibitities: Corrodes iron, steel, tin plate, lead and copper; will attack some forms of plastics, rubber,

and coatings; and is also incompatible with strong oxidizers, magnesium, and alkaline pesticides. Conditions to Avoid: Avoid

heat and ignition sources and iniompatibles. Hazardous Decomposition Products: Thermal oxidative decomposition of

malathiontan produce sulfur dioxide, phosphoric acid, carbon monoxide, and phosphorus oxides. Malathion may isomerise at

high temperatures and form the more toxic isomalathion. It starts to decompos e at l4O'F (60 "C) and at > 212"F (> l0O "C) it

decomposes explosively.

Section 11- Toxicological Infomration
' i t . . r ,  l . t i  ,  . . - i

rrt$tf{: fr t?4FE e t12t '

Acute Inhalation Effects:
Rat, inhalation, LC56: U@O pgltrF t4 tr

Acute Effects:
Woman, oral, LD6: 246 mgkgcaused blood prcssure lowering not characteristic in autonomic section, chronic pulmonary

cdema" and dermatitis.
Man, oral, LD6: 471 mgkgcaused coma, blood prqssurc lowering not characteristic in autonomic section, and shortness of

breath.
Rat, oral, LD56: 290 mgkg
Rat, skin, LD56: > 4444 mglkg
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Reproductive Effects:
Rat, oral, 283 mgkg administered to the female during 9 days
of pregnancy caused specific developmental abnormalities of
the urogenital system.

' 
See NIOSH, RTECS (WM8400000), for additional toxicity dara.

Genetic Effects:
Human, lymphocyte: 7O mgll- caused DNA inhibit ion.
Human, fibroblast: 5 mg/L caused sister chromatid
exchange.

Section 12 - Ecological Information
Ecotoxicity: Bluegill, flresh water, TLm, 96 hr: 0.09 ppm; Marine crustaceae, 96 hr: 0.033-0-083 ppm. Waterfowl, LD56: 1485

milkg. Environmental Fate: A Koc of 280 has been estimated on the reported solubility of 145 ppm at 20'C, vapar pressure
of 4 x l0-s mm Hg at 30 "C, and a Henry's law constant of 1.2 x lO7 atm m3mol. Environmental Degradation: If released to
water, malathion is subject to biodegradation and photodegradation at the surface and it may moderately absorb to sediment, but
will not be expected to bioconcentrate in aquatic organisms. Volatilization from water should not be,an imporlant fate process.
Hydrolysis in water may be an,important fate process based on reported half-life range of 0.2 weeks at pH 8.O to 21 weeks at
pH 6.0. Products of hydrolysis include malaoxon; rnalathion, alpha and beta monoacid; O,O-dimethyl phosphorodithionic acid;
diethyf fumarate; diethyl thiomalate; and O,O-dimethyl phosphorothionic acid. Iron catalyzes hydrolysis and hurnic substances
accelerate photolysis. Persistence of malathion in water from 4 rivers ranged from 52Vo still present after 1 I days to 2l%o after
14 days. Biodegradation may be an important fate process, especially in soils at pH <7 where the rate of hydrolysis may be slow
relative to the rate of biodegradation. The major metabolite in soil is malathion beta monoacid- Soil Absorption/lVlobility:
Malathion will moderately bind to the soil and it will be subject to significant biodegradation and hydrolysis- Leaching is a
viable route of transport in soil. Absorption is the best in high organic content, enhanced by the presence of metallic clays. The
halflife in soil: 4 to average 6 days. Analytical Method: EPA Method 8141 is a gas chromatographic method used to
determine mala&ion in ground water, soil, and non-water miscible waste-

Section 13 - Disposal Considerations
Disposal: Incinerate with flammable solvent in a furnace equipped with an afterburner and scrubber (permit-approved facility)-
Wastewater treatrnent technology: biological treatrnent and reverse osmosis. Contact your supplier or a licensed contractor for
detailed recommendations. Follow applicable Federal, state, and local regulations. Container Cleaning and Disposal: Triple
rinse containers and dispose of waste water as you would dispose of malathion unless it can be used for diluent.

Section 14 - Transport Information
DOT Transportation Data (49 CFR 172.101):

Shipping Name: Organophosphorus Packaging Authorizations Quantity Limitations
pesticides, liquid, toxic, n.o.s. a) Exceptioris: None a) Passenger, Aircrafl or Railcar: I L

Shipping Symbols: b) Non-bulk Packaging: 113.201 b) Cargo Aircraft OnIy: 30 L
Hazard Class: 6-l c) Bulk Packaging: 173.243
ID No.: UN30l8 Vessel Stowage Requirements
Packing Group: I a) Vessel Stowage: B
Label: POISON b) Other:40
Special Provisions (17 2.102): N7 6, T 42

Section 15 - Rezulatory fnformation
EPA Regulations:
RCRA Hazardous Waste (40 CFR 261.33): Not listed*
Listed as a CERCLA Hazardous Substance (40 CFR 302-4) per CWA, Sec. 3 I I (bX4)
CERCLA Reportable Quantity (R0, 100 lb (45.4 kg)
SARA Toxic Chemical (40 CFR 372.65): Not listed
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed ; :
OSHARegulations: '" 'r i;:: isl . i*,-i i i .1 rtgl-i ' .- i 'u:.4..r.;1dd,it ; ' ; , . j i ; ' ' ;1*:::;g:.

Listed as an Air Contaminant (29 CFR 1910.1000, TableZ-,LZ-,f-a). . ,:.* Malathion may be classified as a RCRA Hazardous Waste, Chhrhircriitic'of Corrosivity, because it corrodes steel. See 40 CFR 261.22 for
soecific criteria-

Section 16 - Other Information
Refe rences :26 ,73 , lOO, l0 l , 103 ,124 ,132 ,136 ,139 ,140 ,148 ,153 , l& ,167 ,168 ,174 ,175 ,176 ,180 ,183 ,189 ,190
Prepared By MJ Wurth, BS Industrial Hygiene Review RE L.angford, PhD, CIH Medical Review J Brent, MD, PhD
Disclaimer: Judgments as to the suitability of information herein for the purchaser's purposes are necessarily the purchaser's
rcsponsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such
information for application to the purchaser's intended purpose or for consequences of its use.
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Material SaJbty l)ata Sheets L:ollectwn:

Sheet No.683
Polychlorinated Biphenyts (PCBs)

Issued: I l/88 Revision: A-9192
- n
JYIdentification : ;:: : :: :

@potarchtorinatedhydrocarbons.withS, l I

Uu*.4 dccomposition producrs may bc rrcre hazardous than tlre PCBs'

and Occu Exposure Lim
chlorinated naphthalenes as contaminants

;;,ffiil'fii} ffffi;i[ilifJi;;A ;i;.i"st" i:c u"1ql in which aiy or att or thc hvdrcgcn atonrs have boen I 4
*iilh-;t"t,run' co*n*q*""ry.f.,t*ry.i.;'q"":d bl*"jfl ii.T:::.*^:T,'::*ffi,:i"*T3:*' : ?.IgPl4W Ut L.rrerr .w. wr. l

il!|;;ild;i*ally by thc chlorination of biphenyl with -ttyarous cirlorine.in the prcsence of a catalyst such as ferric K I

chloridc or iron fitings. Excepl for timited research u.a a.r"iJp*""t applications_,,11"_t_,1^1:: :::Yl-p:T,::*t: l9",;t ;r:f;
:iljffi#.\;;il#"::;;ffiiiil#pctffi;;;;i;;;ffi;;U5:,h;i;"re markered under thitradename Arocror absorption HMIs
ili."r-,.1 "nd 

*"r"-"h*u"rerizcd by four digit num;;. The first two digiti indicating biphenyls (12), triphpnyls (54)' or H 2t

both (25,,14): the last two-digis indicating ttt" *.ighi;;;i oi"ftf"ti""' FCBs'therma-l stiUitity' nonflammAbility' and F I

high dielearic capability *ui. tf** very-uscful it d;;;;t"quipment'.Formerly used as additives in hydrautic fluids' heat R O

transfer systems, tubricants, cuning oils, Printer's inf., nr" ,"t-iants' asphalt' bra'ie linings' automobib 6dy sealants' PPEI

olasticizcrs, dhesives, synttretic rubber, floor tile, wax extenders, deduiting ug*tt' pesri'cide extenders, ani carbonless t scc' 8

repoducing paper. pCBs arc still uscd in certain existin! erecrrical capacitJrs 
-and 

transformers that require enhanced *"?3S'

eticrrica pioteition lo avoid hcating from sustained electric faults'
Other Deignations: CAS No. B{G3il3.Aroctoc -ioptr"n, Ctrl"rcxtol, chtorinated biphenyls, chlorinated diphenyl'

chtorinarcd diptrenylene, ct ioro Uipfr"nyf, 
"frlo*- 

H Uiitr.nyl, Dykanol, Fenclor' Inerteen' Kaneclor' Montar' Noflarnol'

Phcnoclor, $i"t"nl, $ranol' Sartbtherm' Sovol' Therminol FR- I

cautions: pcBs are potent liver toxins that may be absorbcd through skin. Potentialty, chronic or delayed toxicity is significant because PCBs

accumulate in fatty tissue and may rearcnably u. -ti"ip"t"a to bc_Jarcinogens. PCBi are a bioaccumulative environmental hazard' when

@P 
*::::f:$ffff;l'""

f99f OSEA PEI^s,Skin
g-hr TWA tCttloto,iiphcnyt, 42% chlorine): I mg/m3
ffiiwA icitt*"ai'ptt*yt. s+* ctrlorine; 0-5 ;nglm3

1990 DFG (Gcrnrany) MAII Danger of Cutaneous4P*tptiott
T1VA (CNorodiphenyl,42% chloine): 0.! pnm (l m/nf)-
C"t"eo;y Itrt Subsunces with systemic effects, onset of effect >zbr''

traiT-Uie > shift length (strongly cumulative)
Short-term kvel: I ppnr, 30 min- average value, I per shift

TWA (C-hlorodiphcnyt,54% chlorinc):0.05 ppm (0-5 mglm3)
Category Itr: (sec above)
Shori'-rc-rm lrvel: 0.5 ppm,30 min-, average value' I per shift

Boiline Pointz 6447O7 T (34G375'C)
Mettinl Point: 42%: -22 T (-19'C) ; 54%: 14 lFJ- I O'Q
Gd-P.e*ure: I mmHgaitmf (rg'c;; lo6'to l0'3mm at2o'C
MolecularWelghh 188.7 to 3985

r Thcsc guidclincs offcr reasonably good protccrion against sysrcmic intoxication' but may not gu:rantcc that chloroacne wonl occur'

t Scc MbSH, RrECS (lel35d): fof additional rcproductivc, tumorigenic, and toxicity data.

Section 3. Physical Data*

198986 Toxicity Da6*
n i"of, iO, tZ3O mg/kg administered interrninently for 25

weeks produced liver tumors.
Mammat, oral, TQ-: 3E mg&rg administered- to-female for

-o a.yj 6"i to frttg anii tom fte lst to tttc 34! 4f of
g*tt iioti produced efficts on newbom (stillbirth; livebirth
index; viability index).

r99O NIOSH REL
TWA (Chlorodiphenyl, 42% cttoine): 0-901- mgfm'.
tV/A (Chlorodibtte"it, 54% ctrloine): 0-001 mglnf

199L93 ACGIE TLVS' Skin *
TWA (Chlorodiphenyl,42% chlorine): I mglnf -
fWa iCnlorodipt"nyf, 54% chtorine): 05 mglmt

.Soecific Gravitv: 1.3 to 1.8 at.2O'C
Water Sotubili6': Low solubility (0-007ro 5'? *gV)
Otftli 5"f"Uiild"es: prost commonorganic sotvents' oils and fats:

slightly solublc in glycerol and glycols-

Appearance and odon pCBs vary from mobile oily liquids to whitc crystalline solids and hard non-cr5rstalline resins' depending upon

chlorinc content.
. Physicat and chcmical propcltics vay widc! acoording to dcgrec and to thc position of chlorination'

Section 4, Fire and E:rplosion Data,
None reported

g nr". Us. ary 
"tre,"ric4, 

to"rn carbbn dioxidc (CO!, or watcr spray'

watcr spray may bc incffectirc. ths war€r'spray g "!li-1i!:flngit "9it{n.o,"Ly1;,r-"15::R "i,=111*lq ff"[*ffi Hffi.ffi51ffiTi*ffififfi8"trI;:,i,*r*n*oa,oya,"e*;i;Alp'h."r;* ilrrJl;'i;ut"o aiu"n'ol"ry1"'d nrans)
arc more hazardous d,an rhc pcBitlcrftclves. sp"J;t rfi.figltd iti*"d;;; t;it fire-rmy'producc toxic thcrmat dccomposition

prod'ctq wcar a sclf-containcdbrcathing apparat"r tscgiii*t6-"niri 1r*pi*" tp"f,* in pressuie{emand or positivc-prcssure mode' Ap

proach firc fi,on uptpind ro awid highly toxi" d""o"tp*iffi pt"q,*t". srrui,turat drcfightc/s'protcctivc clothing wiu ptoviae t"nired protcction'

bo not ,rl""r nrnbf n om nr" condot 
'mcrtroOs 

to scirers or tiatcn rays" Dkc for larcr disposal'

Section 5. Reactivity Data
@ 

chrorinationwhencr

abovc 29o nanorrrters). Hazadoos polymcrization ;;;;. 6;;cat incompatibilities: PCBs are themically incrt and resistant to

oxidarion, rids, and Uascs ConaiUbns to Avoid: Avoid trear and igniti-o1 so-ufces.
Hazardons koducrs of Dccoupoeidon: Trcrmar.oxiJJvc&"pocition tiiii'-lzuzT (6oG65o'c)J of PCBs can producc highly toxic

&rivarivcs, including potyc*rhrimrcd dibcnzo-p.Jil; ecDD;), porycriroriltcd dibenzofurant GifoRr), hydrogin chloridc' phocgcnc and

t Fhsb poins shown rc a nogc for raiors PCBs. Somc forms do oor harc flah Poina'

othcr irritants-

Temperature z 464'F (24O(l4l-196'c) ocr

tlw dr F't'tit,|d i ttmirtifi ir prohihitcd
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lunbrokcn skin in roxic amounrs *'ho;i-i;;Jil,[i]"? r,iTiiifli?$,tfifrr;ff_,r,,,:L1T,:"#].1ffil.t"*l*ff;r1"._'
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Radioactive Material Safety Data Sheet

This data sheet presents information on radiobotopes only.
For informalion on chemical compqrnds incorporaiing th's radionuclide, see the relevant Material Safety Data Sheet-

Strontium-90

Part I - Radioactive'Material ldentification

Common Names: Strontium-90 ChemicalSymbol:

Atomic Number: 38 Mass Number:

Chemical Form: Strontium metal Physical Form:

Sr-90 or sSr

90 (52 neutrons)

A strontium compound incorporated
on a ceramic insert or rolled silver
foil.

P art 2 - Radiation Charac,teristics

Physical half-life: 28.6 Years

ts present,

Specific Activity (GBq/g): 5,050

Note: Only emissions with abundance greater than '107o are shown-
' The lTeatth Physics and Radiological Heafth Handbook,scinfa, Inc., Revised Edition, 1992
b This beta is pr6duced Oy trre ytfiurn-SO progeny, which quickly comes into equilibrium with the strontium parent.

" Total dose produced by sfontiunr'90 in equilibrium with the yttrium-90 progeny.

Progeny: Yttrium-9Q (Yt-90) {half-life: 64.4 hours; decay progeny: zirconium-90 (Zn-90)}

Shielding RequiredPrinciple |  
-Max

Emissions I  (keV

Beta" (9)
546 (1OOV})

2,283 (99.9%f

Neutron (n)

Part 3 - Deteetion and Measurement

Methods of detection (in order of prqference)

1. A radiation survey meter equipped with a thin-window, energy-compensated .Geiger Mueller -,i '

detector.

A radiation contamination monitor equipped with a Geiger Mueller pancake detector-



3. A radiation survey meter equipped with a plastic scintil lator detector.

Dosimetry

Whole Body tr Skin V Extremity V Neutron;. I

Internal:

Critical Organ(s):

Annual dose limits:

Sealed sources pose no internal radiation hazard- However, in the event of loss
of containment by the sealed source, all precautions should be taken to prevent
inhalation or ingestion of the material.

Bone tissues

Non-nuclear energy workers: lmSv per year

Nuclear energy workers: a) 50 mSv in one year

b) 100 mSv total over five years

Pregnant nuclear energy workers. 4 mSv over the balance of the pregnancy

Part 4 - Preventive Measures

Always use the principles of time,.distance and shielding to minimize dose

Engineering Controls: Sealed radioactive sources used in industrial applications should always be
within a protective source housing to minimize radiation dose and to protect
the source capsule from damage.

Personaf Protective Equipment (for normal handling of unsealed sources only. Alwayswear disposable gloves, safety
g/asses, perconal proteclive eguipment and ctothing as appropriate to the material handled).
No special PPE reoui

SpecialStorageRequirements: None

Part5-Gontrsl Levels

Oral Ingestion lnhalation

ALI ftBq) ALI (kBq) DAC (Bq/ml)

1 ,1  10 740 Z..gA x rc-7

Exemption Quantity (EQ): 10,000 Bq



Part 6 - Non-Radiological Hazards

None identified at this time.

OSHA Permissible Exposure Limit (PEL)
No limits set at this time

The following is a guide for first responders. The following actioqs, including remediation' should be canied out by qualified

individuats. /n cases where lifelhreatening injury has reiufted, first treat the iniury, second deal with personal demntamination

Personal Decontaminat ion Techniques

. Wash wetl with soap and water and monitor skin

. Do not abrade skin, onlY blot dry

. Decontamination of clothing and surfaces are covered under operating and emergency
procedures

Spill and Leak Control
Alert everyone in the area
Confine the problem or emergency (includes the use of absorbent material)

Clear area
Summon Aid

Damage to Sealed Radioactive Source Holder

. Evacuate the immediate vicinity around the source holder

. place a barrier at a safe distance from the source holder (min. 5 meters)

. ldentifY area as a radiation hazard

. Contact emergency number posted on local warning sign

Suggested Emergency Protective Equipment

. Gloves

. Footwear Covers

. Safety Glasses

. Outer layer or easily removed protective clothing (as situation requires)

Revision Date:

This information was compiled bY:

December 17,2001

Stuart Hunt & Associates Ltd-
20 Raybom Crescent
St. Albert, Alberta
T8N 5C1
Phone: (780) 45S-0291 or (800) 661-4591
Fax: (780) 459-0746
Web site: www.stuarthunt-com

PartT - Emergency Procedures



Radioactive Material Safety Data Sheet

This data sheet presents information on radioisotopes only.
For information on cfremical compounds incorporating fris radionuclide, see tre relevant Material Safety Data Sheet.

Cesium -137

Part 1 - Radioactive Material ldentification

Common Names: Cesium-137 Ghemical Symbot: Cs-137or "tcs

Atomic Number: 55 Mass Number: 137 (82 neutrons)

chemicat Form: cesium chtoride Physical Form: fl:"1fff""i::fr"::'3i::: Hff'l

Part2 - Radiation Characteristics

Physicaf halfJife: 3O.22 years Specific Activity (GBqlg): 3,220

present, Bremsstrahlung radiation will be produced.
Note: Only emissions with abundance greater than 10% are shown.
a The Heafth Physics and Radiological Heafth Handbook, Scinba, Inc., Revised Edition, 1992

Progeny: Barium-137m (Ba-137m)

Principle
Emissions

'Max

(kev)

'eff

(keV)
Dose Rate

{uSv/h/GBo at 1m}
Shielding Required

Beta" (p) 511 (94.60/0) 157

Gamma fy) /
X-Ravs

662 (8e.e%) 103" HVL Lead: 0.65 cm

Alpha (ct)

Neutron (n)
* Where Beta radiation is present, Bremsstrahlunq radiation will be produced. Slrieldinq rnay be required.

Part 3 - Detection and Measurement

Methods of detection (in order of preference)

1- A radiation survey meter equipped with an energy-compensated.Geiger Mueller detector
i i l l : . ' r  :  i -  : - '  -  ' '

2. lon chamber survey meter - tends to be less Censitiv6-ttran i Geiger Muelleii s-urvey meter but is
abtetorespondmoreprecisely inhighbrradiat ionf is ldgrr ' "1, ; " i i ; ' i ' * t l i t ' i . ' r i : : . i  - ' ; , ; , - l ' ] i i : j ' . : r , ' t l ;1  t " " '  .  ,

3- Gamma scintitlation detector - very sensilive but is also energy dependent. Must be calibrated for
Cs-1 37 before it can be used for dose assessment surveys.



Dosimetry

Whole Body g Skin t] Extremity tr Neutron n

lnternal: Sealed sources pose no internal radiation hazard. However, in the event of loss
of containment by the sealed source, all precautions should be taken to prevent
inhalation or ingestion of the material.

Critical Organ(s): None known at this time.

Annual dose limits: Non-nuclear energy workers: l mSv per year

Nuclear energy workers: a) 50 mSv in one year

b) 100 mSv total over five years

Pregnant nuclear energy workers: 4 mSv over the bafance of the pregnancy

Part 4 - Preventive Measures

Always use the principles of time, distance and shielding to minimize dose

Engineering Controls: Sealed radioactive sources used in industrial applications should always be
within a protective source housing to minimize radiation dose and to protect
the source capsule from damage.

Personal Protective Equipment (for normal handling of unsealed sources only. Alwayswear disposable gloves, safefy
g/asses, personal proteclive equipment and clothing as appropriate to the material handled).
No special PPE required.

SpecialStorageRequirements: None

Par t5 -Cont ro lLeve ls

Oral Ingestion lnhalation

ALI ftBq) ALI (kBq) DAC (Bq/ml)

3700 7400 2.2 x 1A'3

Exemption Quantity (EQ): 10,000 Bq

I



Part7 - Emergency Procedures

Personal Decontaminat ion Techniques

The foltowing is a guide for ftrst responders. The foltowing aclions, including remediation, should be canied out by gualified

individuats. /n cases where life-thiatening injury has reiulted,firsttreat the iniury, second deal with personal deqntamination.

Wash well with soap and water and monitor skin
Do not abrade skin, only blot dry
Decontamination of clothing and surfaces are covered under operating and emergency
procedures

Spill and Leak Control
. Alert everyone in the area
. Confine the problem or emergency (includes the use of absorbent material)
. Clear area
. Summon Aid

Damage to Sealed Radioactive Source Holder

o Evacuate the immediate vicinity around the source holder
. Place a barrier at a safe distance from the source holder (min. 5 meters)
. ldentify area as a radiation hazard
. Contact emergency number posted on local warning sign

Suggested Emergency Protective Equipment

. Gloves

. Footwear Covers

. Safety Glasses

. Outer layer or easily removed protective clothing (as situation requires)

Revision December 17.2001

Stuart Hunt & Associates Ltd,
20 Rayborn Crescent
St. Albert, Alberta
T8N 5C1
Phone: (780) 458-0291 or (800) 6614591
Fax: (7BO) 459-A746
Web site: www. stuarthunt.com

This information was prepared by:

a

a

a



Radioactive Material Safety Data Sheet

This data sheet presents information on radbisotopes only.
For infonnatbn on cfremicai compornds inoorporating thb radinnudide, see the relevant Material Safety Data SheeL

Radium-226

'--- Gommon Names:

Atomic Number:

Ghemical Form:

-Radium-226 -.- "- -.-'-"

8B

Radium bromide or
radium chloride

*Ghemlcal Symbol:
' , r ,  j " .  _ : . ; ,  

, ! , ' .  i . ) i  i .  
* f , l  ,  ; ,

. Masq Number:

Physical Form:

226 (138 neutrons)

A pellet or solution housed within a
ceramic outer-housing.

P art 2 - Rad iation Character.istics

Physical half-life: 1,603 years Specific Activity (GBq/g): 36.6

* Where Beta radiation is present, Bremsstrahlung radiation will be produced. Shielding may be required.
Note: Only emissions with abundance greater than 107o are shown.
'The Heafth Physr'cs and Radiological Heafth Handbook,Scinfa, Inc., Revised Edition, 1992

Progeny: Radon-222 (Ra-222)

Principle
Emissions

'Max

{keV)

-eff

(keV)
Dose Rate

(uSv/h/GBq at 1ml
Shielding Required

Beta'(p;

Gamma (y) I
X-Ravs

186 (32 .8%) ^ ^ a
J . J HVL Lead:0.04 cm

Alpha (a) 4,785 (94.6yo)

Neutron (n)

Part 3 - Detection and Measurement

Methods of detection (in order of preference)

1. A radiation survey meter equipped with an energy-compensated Geiger Mueller detector

2. A radiation contamination monitor equipped with a Geiger-Mueller pancake detector.

3 .  AnZnS(Ag)a lphasc in t i l l a t i onde tec to r -mus tbeca l i b ra ted toa rad ium-226s tanda rdbe fo reused
for a dose assessment survev.



Dosimetry

}
whole Bodv V skin tl Extremity tr Neutron tl

Intemal: seafed sources pose no intemal r:adiation hazard- However, in the event of loss
of conlainment by the sealed source, all precautions should be taken to prevent
inhalation or ingestion of the material-

Cdtical Oi0an(s): B o n e t i s s u e . j ' - : . " .  j  ,  -

Annual dose limits: Non+tuclear energy workerc:
Nuclear eneryy workerc:

Pregnant nuclear energy workers:

lmSv per year

a) 50 mSv in one year "'

b) 100 mSv total over five years

4 mSv over the balance of the pregnancy

Part 4 - Preventive Measures

Always use the principles of time, distance and shietding to minimize dose

Part 6 - Non-Radiological Hazards

None ident i f ied at  th is  t ime.

OSHA Permissible Exposure Limit pELl
No l imi t  set  at  th is  t ime

Engineering Controls: Sealed iaOioactin
within a protective source housing to minimize radiation dose and to piotect
the source capsule from damage.

Personal Protective Equipment lror normat handling of unsealed sources onty. Always wear dispo"rol" qlo;;;f.fy
g/asseg personal proted.ive equipment and dothing as appropiate to the mateia! handled).
No special PPE

SpecialStorageRequirernents: None

Par t5 -Cont ro lLeve ls

Oral Ingestion Inhalat ion

ALI f tBq) ALI f tBq) DAC (Bq/ml)
74 22.2 1 .1 '1  x  10-5

Exemption Quanti ty (EQ): 10 ,000 Bq



Part 7 - Emergency Procedures

The futtowitrg is a guide for frrd.responders. The folbwing adions, induding remediation, should be canied out by qualifred
individuats. ir caSs wtrere ttte*;atening injury has rcdfte{ fits7 beat the iniury, seond deal with personal dmntamination'

Personal Decontamination Technigues
. Wash well with soap and water and monitor skin i.
. Do not abrade skin. only blot dry
o Decontamination of clothing and surfaces are covered under operating and emergency

procedures

Spill and Leak Control
. Alert everyone in the area
. Confine the problem or emergency (includes the use of absorbent material)
. Clear area
. Summon Aid

Damage to Sealed Radioactive Source Holder
r Evacuate the immediate vicinity around the source holder
. Place a barrier at a safe distance from the source holder (min. 5 meters)
. ldentify area as a radiation hazard
. Contact emergency number posted on local warning sign

Suggested Emergency Protective Equipment
. Gloves
. Footwear Covers
. Safety Glasses
. Ouler layer or easily removed protective clothing (as situation requires)

Revision Date:

This information was prepared by:

December 17,2001

Stuart Hunt & Associates Ltd-
20 Raybom Crescent
St. Albert, Alberta
T8N 5C1
Phone: (780) 45S-0291 or (800) 661-4591
Fax: (780) 459-0746
Web site. www.stuarlhunt.com



Material Safety Datn Sheet Callectian

Silver

Date of Preparation: 4/86@PGenium Publishing Corp.
One Cenium Plaza

Schenectady, NY 123044690
(s r 8) 377-8854

MSDS No. 181

Revision: A,6194
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Section 1 - Chemical Product and Companv ldentification 44
ProducUChemicat Name Silver
Chemicd Formula: Ag
CAS No.: 7440-?24
Synon5 ims:argentum' ,  :  . .  '  r ,  ,
il)edvedon: Occurs naturally in sea water (0-01 ppm) and the earth's crust (0.1 ppm). Silver containing ores includerargentite, ,.
' sicphanitc, polVbasite,'proustitc, pyrargyritc,. and cemrgyrite. Extraction of silver is essentially as a by-product of copper, lead,
orzinc'extractionandthisaccountsfor314ofitsproduction-Thetwomainproductionmethodsareslimemehing fts6:,', ,,1.
clectrolyticrefiningofcopperandtheParlcesprocessfromleadandzincores. ', : '1, : :r : '::,, ,,,;.. i,;.,.,,r,;.i, .

General Use: Used in the manufacturc ofjewelry, lableware, ornaments, mirrors, electrical contacts, batteries, solder; in
photography, dental amalgams; as a sterilanl for water purification, and as a coating for the inside of light bulbs (sandwiched
between two layers of titanium oxide).

Vendors: Consult the latest Clemical Week Buters' Guide- Q3)

Section 2 - Composition / Information on fnsredients
Silver, ca 100 Vo wt- 97 .5 Vo sllyer + 2-5 Vo copper = sterling sTlver-

OSHAPEL
8-hr TWA: 0.01 mglm3

ACGTH TLV
TWA:0.1 mg/m3

NIOSH REL
l0-hr Tti/A: 0.0i me/m3

DFG (Germany) MAh
T'WA: 0.01 mdm' (total dust)
Category III: Substances with systemic effects
Onset of Effect: > 2 hr
Halflife: > shift length (strongly cumulative)

Peak Exposure Limit:
0.1 mg/m3, 30 min. average value, l/shift

Section 3 -Hazards Identification

***tb* Emergency Overview *****
Silver exists as a hard, brilliant white, malleable metal. It is noncombustible as a solid, but the finely divided
powder is flammable. Silver has no known function in man and appears to have low toxicity other than a
localized or general bluish-gray pigmentation of the mucous membranes, eyes, and skin due to deposition of
silver particles over a period of time. The condition called argyria appears to be more of a cosmetic problem
than a toxicological concern.

Potential Health Effects
Primary Entry Routes: Inhalation, skin and eye conract.
Target Organs: Skin, eyes (especially the conjunctiva), and mucous membranes.
Acute Effects
Inhalation: Heavy exposure of a worker to heated metallic silver vapor for 4 hr caused lung damage and
pulmonary edema (fluid in lungs). Diffuse pulmonary fibrosis is also possible.

Eye and Skin: Effects are generally chronic.
Carcinogenicity: IARC, NTP, and OSHA do not list silver as a carcinogen.
Medical Conditions Aggravated by Long-Term Exposure: None reported.
Chronic Effects: The main effect associated with exposure to silver is argyria, a bluish-gray pigmentation of the
eyes, skin, and mucous membranes caused by deposition of silver particles. This effect can be either local or generalized. It
appears that localized deposition occurs by penetration o[ fine, metallic particles and that generalized argyria occurs from
inhalation or ingestion of si lver salts. It is esrimated that a gradual intake of I to 59 silver wi l l  lead to generalized argyria.
Generalized atgyria appears to be darker in areas exposed to the light. Silver deposition in the respiratory tract may result in a
mild chronic bronchitis. Silver polishers exposed for long periods to.silver and polishing dusts have developed increased lung
densities (shown by x-ray). Argyria of the eyes is not accompanied by vision loss although there may be some difficulty
adapting to the dark. There is some evidence for skin absorption; amalgam tattoos (accidental implantation of dental amalgams)
caused fatigue, headache, sinusitis, and weight loss. Repeated skin contact may cause allergic contacl dermatitis in some
individuals.

Other: The reason that silver toxicity rarely occurs beyond argyria is due to rapid binding to various proteins and precipitation of
silver chloride, Tissue damage only occurs when this binding ability is altered by a heavy dose. Kidney, liver, and neurologic
damage has been associated with silver, but these cases are not well documented.

Copyrigho|99i1lryC*niumPrrb| i f intGrFEi[ 'Aty@mfrci . |ut trcprql6knwi. txD|. 'Ep0b| i t 'E.smirsi f isP'ohibi tcd' , t ,d! fnl$.aslo( 'ui6
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Section 4 - First Aid Measures
Inhalation: Remove exposed person to fresh air and support breatling as needed.
Eye Contact: Do nol allow victim to rub or keep eyes tightly shut. Cently lift eyelids and flush immediarely and conrinuously

with flooding amounts of water until transported to an emergency medical facility. Consult a physician immediately.
Skin Contactt Quickly remove contaminated clothing. Rinselway loose material and move qulcity to a soap .na *aier *astr-
Ingestion: Nevergive anything by mouth to an unconscious orconvulsing person. Contact a poison control Lnt"r- Unless the
poison control center advises otherwise, have the conscious and akrt person &ink I to 2 glasses of water, then induce vomiting.

AftorJint ou, get appropriate in-plat4 paramedic, or community miaical supporL
Note to Physicians: Silver deposited in tissues is relatively inert ind does not ieipond well to chelation therapy,-Thereis 'o,,:;,.
, known,Fealrtent folargyla,Background serum levels of silver vary widely: O.OO+ mcg/g 0o 0.03 mcg/gpf biood. Discoloration
,or DecagF€t's membnane ris the most sensitive indicator of chronic exposure to silver. Background exirition is 8 ro 28 nmoUlr- . i ;
ln onc study'lthe unnary_enzymq'N-acetyl.'&D glucosaminidase was significantly elevated and correlated with blood silver,r : :i
concentrations and age. It may bean indicatorof exposure.:u

"sectioiisrqre@
Flash Point: Noncombustible as the solid.
Autoignition Temperature: None reported.
LEL: None reported-
{lEL: None reported.
Extinguishing Media: Use agents suitable for surrounding fire.
Unusual Fire or Explosion Hazards: None reported.
Hazardous Combustion Products: Silver fumes.

Genium

Fire-Fighting Instructions: Do not release runoff from fire control methods to sewers or waterways.
Fire-Fighting Equipment:,Because fire may produce toxic thermal decomposition products, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode.* Flammable when in highly divided powder form.

Section 6 - Accidental Release Measures
Spill lleak Procedures: Notify safety personnel, isolate and ventilate area. Cleanup personnel should protect against i"h"l"ti*
and skin/eye contact with dusts.

spills: Carefully scoop up spill and place in sealed containers for reclamation.
Regulatory Requirements: Follow applicable osHA regulations (29 cFR 1910.120).

Section 7 - Handling and Storage
Handling Precautions: Wear appropriate PPE to avoid inhalation or skin/eye contact with silver dusts.
Storage Requirements: Store in a cool, dry, well-ventilated area away from incompatibles (Sec. 10).

Section 8 - Exposure Controls / Personal Protection
I Engineering Controls: No special controls needed.

I Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations below OSHA PELs
I 

(S*- 2) Lg.cSl.exhaust ventilation is preferred because it prevents conraminant dispersion into the work area by controlling it at
I  im,ou.6s.(103)

| ,ld*irritt."tive Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on the skin,
eyes, and mucous membranes (for presence of argyria).

Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29
CFR l9l0- 134) and, i f necessary, wear a MSHAnllosH-approved respirator. For < 0.25 mglm3. use any suppliedlair resplrator
(SAR) operated in continuous-flow mode or any_powered, air-purifying respirator with a hith-efficiency pariiculate fi l ter. Use
eye protection when necessary. For < 0.5 nrg/mJ, use any high-efficiency particulate fi l ter respirator with a full facepiece, any
SCBA with a full facepiece, or any SAR with a full facepiece. ForS 20 m1/m3. use any SCBAoT SAR (with auxil iary SCBA)
with a full facepiece and operated in pressure demand or other positive pressure mode. For emergency or nonroutine operations
(cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifuing respirators do not prorect workers in
oxygen-deficient atmospheres- lf respirators are used, OSHA requires a written respiratory protection program that includes at
least: medical certif ication, training, f it-testing, periodic environmental monitoring, maintenance, inspecti,on, cleaning, and
converrient, sanitary storage areas.

Protective Clothing/Equipment: Wear protective gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin
contact. Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and.face-protection regulations (29 CFR
1910.133). Contact lenses are not eye protective devices- Appropriate eye protection mustbe wom insGad of, or in conjunction
with contact lenses.

Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work area.
Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove silver from
your shoes and clean personal protective equipment. Do not shake dust off contaminated clothing; vacuum with a HEPA filter.

MSDS No. l8l Silver 6194
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MSDS No. 181
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using silver, especially before eating,
drinking, smoking, using the toiler, or applying cosmetics.

Physical State: Solid
Appearance and Odor: Har4 brilliant white, lustrous,
ductile, malleable mctat odorless- l

Vapor Pressure:0 mm Hg at77 "F (25 'C), l0o mm Hg
at 3389 "F (1865 "C) , ,. . ,

Density: 10.5 g/ml-, .rr :.r...:':r 1jf '!:,:r..i::r :rt i:r. ,rriii;],-...i" .:r;;,:;.. :
Thermal Conductivity: 101 caUcm/se€y' iC.n-.;1...:;,n.,?,if 'r.., .:, r :i,:

Water Solubility: Insoluble
Other Solubilities: Insoluble in most cotd acids except dilute
nitric acid- Reacts with hot, concentrat€d sulfuric acid. Soluble
in fused alkali hydroxides in the presence of air, fused alkali

. peroxides, and in alkali cyanides in presence of air or oxygen.
Boiling Point 4Ol3 "F (2212"C)
Mdting Poinb 1763 :F (961 "e)
' . ' ' : } . ' i . ' | : i i  

i r , . ] . ' ' :  : '  .  | '

Section 10 - Stabilitv and
Stability: Silver is stable at room temperature in closed containers under normal storage and handling conditions.
Polymerization: Hazardous polymerization does not occur-
Chemical fncompatibilities: Include acetylene and acetylenic compounds (forms explosive silver acetylides), aziridine,

bromine azide, 3-bromopropyne, carboxylic acids, copper + ethylene glycol, electrolytes + zinc, ethanol + nitric acid, ethylene
oxide, ethyl hydroperoxide, iodoform, ethyleneimine, peroxomonosulfuric acid, and peroxyformic acid. Silver is flammable by
chemical reaction with ammonia, chlorine trifluoride, ethylene imine, hydrogen peroxide, oxalic acid, and tartaric acid. It turns
black (tarnishes) on contact with ozone, sulfur, or hydrogen sulfide.

Conditions to Avoid: Contact with incompatibles.
Hazardous Decomposition Products: Silver fumes will be given off when heated.

Section 11- Toxicoloeical Information
Toxicity Data:*

Carcinogenicity: Rat, multiple routes: 330 mgkgl43 weeks (intermittently) caused tumors at site of application.
* 

See MOSH, RTECS (VW3500000), for additional toxicity data.

Section 12 - Bcolosical Information
Ecotoxicity: Sticklebacks, LD56 = 0-004 mglUl68 hr; sticklebacks, LDso = 0.1 mgU24 hr. Although silver accumuiates in

body tissue it does not appear to bioaccumulate through the food chain (no magnification at higher trophic levels).
Environmental Degradation: In water, silver will undergo absorption by manganese dioxide and precipitation with halides.

Section 13 - Disposal Considerations
Disposal: Return silver and silver-containing solutions from photography and x-rays to supplier for reclamation. Contact your
supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.

Section 14 - TransDort Information
DOT Transportation Data (49 CFR l72.l0l): Not listed

Shipping Name: Packaging Authorizations Quantity Limitations
Environmentally hazardous a) Exceptions: 173.155 a) Passenger, Aircraft, or Railcar: None
substances, solid, n.o.s.* b) Non-bulk Packaging: 173,213 b) Cargo Aircraft Only: None

Shipping Symbols: - c) Bulk Packaging: 173.240
Hazard Class: 9 Vessel Stowage Requirements
ID No.: UN3077 a) Vessel Stowage: A
Packing Group: III b) Other: -
Label: Class 9
Special Provisions (172.102): 8,

B54, N50

* Classified as a hazardous subslance when silver is in a quantity, in one package, which equals or exceeds the RQ of 1000 lb (a5a kg)

Section 15 - Reeulatorv Information
EPA Regulations:
RCRA Haz-ardous Waste Classification (40 CFR 261 .24): D0l l, Characteristic of Toxicity (regulatory level = 5 mglL)
Listed as a CERCLA Hazardous Substance (40 CFR 302.4) per CWA, Sec. 107(a)
CERCLA Reportable Quantity (RQ), 1000 lb (a5a kg)
Listed as a SARA Toxic Chemical (40 CFR 372.65)
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed
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MSDS No. 18I Silver 6t94
OSHA Regulations:
Air Contaminant (29 CFR l9 | 0.1000, Table Z- l.Z-l_A): Not listed

References: 73, 103, 124, 132, 136, 148, t49, t67, t76, tg7, tgg
Prepared By...-.--...-.... M Gannon, BA
Industrial Hygiene Review ...-...-. RE Langford, phD, CIH
Medical Review --...-TThoburn, MD, MpH
Ilisclaimer: Judgments as to the suitability of information herein for the purchaser's pulposes are necessarily the purchaser,s
responsibility. Although reasonable care has been taken in the prcparation of such information, Genium nuUiistring C-orporation
exlends no warranties' qrakes no rcprcsentationi;irnd assumts'no rcsponsibility as to the accuracy or suitability of"Srrch , . .
informationforapplicationtothepurchaser'sintendedp-grposeorfoiconseqoin"esofi{s.use.,,,, .,...,,.::, j i:

.  ; j ' '  ;  
" ] l '  
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Malerial SafetY Dara

Strontium Carbonate

Date of Preparation: 10/83

Sheet CoUecti.on

MSDS No. 120

B 10/96

ct and ComPanY Identification

Produc't/Chemical Name: Strontium carbnate

/Inform"ti@

Strontium carbonate, ca> 99 Vo wt r:---- ^:t:
Trace Impurities: May contain trace amounts of barium carbonate, sulfur, calcium carbonate, magnesium, sodium" silica" or iron'

OSHA pEL* ACGIH TLV* NIOSH REL DFG (C'ermany) MAK

g-hrTWA: 15mgim3(totatdus0;5mg/m3 fWp,, t0mg/m3t Noneestablished Noneestablished

(respirable fraction)

* As nuisance particulates (not otherwise classified)

I Notice of intended change to l0 mg/m3 (inhalable) and 3 mg/m3 (respirable)

Section 3 -Hazards Identification

Potential Health Effects
Primary Entry Routes: Inhalation, ingestion-
Target Organs: Gastrointestinal tract' teeth; and bones (animals)'

Acute Effects
Inhalation: May cause mechanical irritation of the respiratory tract'

Eye: May cause mechanical irritation-
Skin: May cause mechanical irritation.
Ingestion: Ingestion of large amounts may cause excessive salivation' nausea, vomiting' diarrhea and colic'

Caicinogeniciiy: IARC, NiP, and OSHA do not list strontium carbonate as a carcinogen'

Medical-Condiiions Aggravated by Long-Term Exposu re: None. reported'

fff,jffi ;il::::H;iffilffiJi#;i*i6 mg/L) has been shown to cause mineralization or bones and teeth in I vr olds'

It is not known whether deposition in teeth and boni could be a potential hazard frorn industrial exposure' Animals chronically

exposed to stronlium have ieveloped stronrium 
i 'r ickets" (malfoimation of bone during sto*:j:::::::: l""t i":n?t%it" t"o

e x p o s e q t o s [ r o n l l u I I l I l a v U u c V c l U P c u J ( l v | l { r u r r r l , w A v ! J \ ! r . u l r v r r . . 9 . . v . . . - , - ' _

phosphorus normally). Workers in strontiurn salt plants were reported with decreased cholinesterase actlvlty levels'\^-

Section 4 - First Aid Measures

***** EmergencY Overview *tt***

Strontium carbonate exists as a colorless to whitel odoiless powder. It has very low order of toxicity due to its

poor absorption via the respiratory and gastrointestinal tracts- Ingestion of large amounts may cause nausea

and vomiting. It is noncombustible.

Inhalation: Remove exposed person to fresh air and support breathing as needed. . .
EyeCon tac t :D t tno ta l i owv i i t im to rubo rk t ;P ; y ; ; i l " h t l ys .hu t ' o . " . l t t t l i f t eye l i dsand f l ush immed ia te l yandcon t i nuous l y
*itf ' , pt"nty of water. Consult a physician or ophthalmologist immediately'

Skin Contac t: euicklyremove contaminated .io;lng. Ririse with flooding amounts of waLer followed by a thorough soap and

water wash. For reddened or blistered skin' consult a physician'

lngestion: Never give anything by mouth to an unconscious o. convulsing person-.Contact a poison control center' Unless the

poison control center adiises other*ise, have the conscious and alertp.irf" drink I to 2 glaises of water, then induce vomiting'

ilertrnt aid, get appropriafe in-plant, paramedic, or communillt medical support-

Note to Physicians: Treal.ment is symptomatic and supportive'

c t p y r t t h | o l 9 9 6 h y c f n i u m P u h | ' s h | n t c o f J x n | & 4 g . - l * 1 l 1 1 : Y * * , * * " - " q , . * P 0 b k s h c ' . s . F m | s s i m | s p r * l i b | r d , u d ! m n h a r t o t h c I u i ( . t ' i | i t y o f
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MSDS No. 120 Strontium Carbonate 4t96
Section 5 - Fire-Fightine Measures

I

I

Flash Point: Noncombustible.
Autoignition Temperature: None reported.
LEL: None reported.
UEL: None reported.
Exinguishing Media: Use agents suitable for surrounding hre.
Unusual FIre or Explosion llazards: None reported-
Hazardous combustion Products: carbon dioxide and strontium oxide.
Fire'Fighting Instmctions: Do not release runoff from fre control methods to sewers gJ waterways.
Fir€-fighting Equipmenc Because fire may produce toxic thermal decomposition pniducts,,weaga selfl-containjd brea&ins
apparatr$ (scBA) with a full facepiece operated in pressuredemand or po-sitiye;nrisdurc -oai.,r, , 

'_ 
. . *i 1- , ,, . itr.rl

spill /Leak Procedures: Notify safety personnel, isolate -o r*ulu*ffi upr"#-], ,-I
$nauqp{s:Carefullyscoopuporvacuum(withHEPAfilter)andplaceinsuitablecontainers.
Large Spills
Containment: For large spills, dike far ahead of liquid spill for later disposal- Do not release into sewers or waterways.
Cleanup: Damp mop any residue.
Regulatory Requirements: Follow applicable osHA regularions (29 cFR t910.I20).

Section 7 - Handting and Storage
Handling Precautions: Use sufficient ventilation to prevent buitd-up dusts. Cleanup personnel should protect ug"nr, int 

"toi*Storage Requirements: Store in a cool, dry, well-ventilated area away from heat souices-

Section 8 - Exposure Controls / Personal Protection

I Engineering Controls: No special engineering controls are necessary.
I Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations below OSHA PEL'
I (Sec. 2) for nuisance dusts. Local exhaust ventilation is preferred because ir prevents contaminant dispersion into tle work area

by controlling it at its source.( 103)

Administrative Controls: No specifi c controls recommended.
Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations
(29 CFR l9l0-134) and, if necessary, wear a MSHAA{IOSH-approved respirator. Select respirator based on its suitability to
provide adequate worker protection for given working conditions, level of airborne contamination, and presence of suffiiient
oxygen- For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), *"ai 

"n 
SCBA. Waming!

Air-purifuing respirators do not protecl workers in oxygen-dejicienr atmospheres. lf respiiators are used, OSHA requires a
written respiratory protection program that includes at least: medical certification, training, fit-testing, periodic environmental
monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas.

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent prolonged or
repeated skin contact. Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and faie-proteition regulations
(29 CFR 1910. I 33). Contact lenses are not eye protective devices. Appropriate eye protection must be worn instead oi or in
conjunction with contact lenses.

Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work area.
Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove strontium
carbonate from your shoes and clean personal prolective equipment.

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using strontium carbonate, especially
before eating, drinking, smoking, using rhe toiler, or applying cosmerics.

s".iio
Physical State: Solid
Appearance and Odor: Colorless to white powder,
odorless.

Formula Weight: 147.64
Density (H2O=1, at 4 "C): 3.5 g/cm3

Water Solubil ity: I I g/L at I8 "C
Other Solubil it ies: Soluble in dilute acids and ammonium salts.
Melting Point:2727 "F (1497 "C) at 69 atm; decomposes at
2012 "F (l I00 "C) into strontium oxide and carbon dioxide.

Refractive Index: 1.516. I .664. 1.666

Section 10 - Stability and Reactivity

P oly merization : Hazardou s polymeri zati on does not occ u r-
Chernical Incompatibilities: None reporred.
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Conditions to Avoid: Excessive heat.
Hazardous Decomposition Products: Thermal oxidative decomposition (at I 100 "C) of strontium carbonate can produce

carbon dioxide and strontium oxide.

Section 11 - Toxicological Information

Toxicity Data: Not listed by RTECS+
* Monitor NIOSH, RTECS for future toxicity data

Section 12 - Ecological Information

Ecotoxicity: Data not found.
Environmental Fate Data not found.

Se,ction 13 - Disposal Considerations

Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and

local regulations.

Section 14 - Transport Information

DOT Transportation Data (49 CFR 172.101): Not listed

Section L5 - Regulatory Information

EPA Regulations:
RCRA Hazardous Waste (40 CFR 261.33): Not listed
CERCLA Hazardous Substance (40 CFR 302-4): Not listed
SARA Toxic Chemical (40 CFR 372.65): Not listed
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed

OSHA Regulations:
Ai rContaminanr(29 CFR 1910.1000,  Table Z- l ,Z- l -A) :  Not  l is ted

S*ti"" L6 -Other Information

*"t".".,"o, *, *, tr, *, tr , rOn

Disclaimer: Judgments as to the suitability of information herein for the purchaser's purposes are necessarily the purchaser's

responsibility. Atttrougtr reasonable care has been taken in the preparation of such information' Genium Publishing Corporation

extends no warranties,-makes no representations, and assumes no responsibil i ty as to the accuracy or suitabil ity of such

information for application to the purchaser's intended purpose or for consequences of, its use.

4196 Strontium Carbonate MSDS No. 120
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* Monitor NIOSH, RIECS (YW1630000), for tuture toxicity data.

Section 3. Ph
ing Poin* 6l I

Melting Point: 3434 + l0 "F (1890 + l0 "C)
Vapor Pressure: 1.5 mm Hgat4112 "F (2300'C)

Malerial Safety Datn Slrcets Collectiort:

Sheet No. 124
Vanadium Metal/Powder

1985-86 Toxicity Data+

Human, inhalation, TDro:4 pglkg; affected the lungs, thorax'

or respiration (sputum, cough); and sense organs and special

senses (changes in circulation)

Atomic Weight: 50.92
Specific Gravity: 5.96

W"t". Sol,rbility: Insoluble in hot or cold water

Issued: l0/83 Revision: A, l1/90

Section 1.

catalyst for sulfuric acidand syntheticrubber- ..
Other Desig -ations: CAS No. 7 M42-2
If6anuia6rLi Contact your supplier or disuibutor. Consult the latst Chemicalweek Buycn' GuidS3t fst a suppliers list

Cautiors: Vanadium is a primary initant of the mucous membranes of the rcspiratory tract and the conjunctiva (eye)-

Vanadiurn" calO0%

1989 OSTIA PEL
Vanadiurn, asVrq,
Respirable Dust and Fume
8-hrTWA:0.05 mg/m3

1987IDLH Level
Vanadium Pentoxide Dust
or Fume (as V)
7O mglm3

1!}90-9l ACGIH TLV
Yanadium, as Vrq,
Respirable Dust and Fume
TWA:0.05 mg/m3

1988 NIOSH REL
Vanadium, as YrOr,
Respirable Dust and Fume
l5-min Ceiling: 0.05 mg/m3

Genium

^4\
< t Y o >

HMIS
H 2
F O
R O
PPG*

.  *Sec .8

R O
T 4
S 1
K O

Appearance and Odor: Light gray powder or white, lustrous bulk solid; no odor.

4. Fire and Explosion Data

Extinguishing Media: Use dry chemical powder or CQ to extinguish a metal fire.

Unusual tr'ire or Explosion Hazards: Very hot vanadium can bum in air. When dispersed in air as dust' it can be exploded by an ignition

source.* However, it has a low explosibility index (0.1) and low ignition sensitivity (0-3) on a scale of 10.

Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece

operated in the pressure-demand or positive-pressure mode and full protective gear. Be aware of runoff from fire control methods' Do not release

to sewers or waterways.

i Vanadium metal dust whose particle size is 100% below 75 ;-rm. Reponed minimum iSnition ener is 60 nrJ for dust cloud

Section 5. Reactivity Data
undernormalstorageandhandlingcondit ions.Hazardous

polymerization cannot occur. Massive metal is relatively inert to Q, N' H,, and HrO at ambient conditions, but vanadium reacts when heated'

ani srill more readily if powdered. When heated in air, vanadiu. oridir"r ro brownish-btack trioxide, blue-black tetroxide or yellow-red pentox-

ide, depending on temperalure.

Chemical Incompatibilities: Vanadium is incompatible with bromine trifluoride, chlorine. nitryl fluoride' lithium. and oxidants. Some samples

of vanadium preparcd by magnesium reduction of vanadium dichloride or vanadium trichloride are pyrophoric (ignite spontaneously)'

Conditions to Avoid: Avoid creating airborne dusty condilions-

Hazardous products of Decompoeition: Thermal oxidative decomposition of vanadium can produce toxic fumes of vanadium oxides (VQ)'

Copyrigtx O l99O Cc.io6 Pt blishin! CtF.riiih.
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No. l24 Vanadiurn Meul/Powder I l/90

OSIIA Designations
Lisred as an Air Contaminant (29 CFR I910.1000, Table Z-1_A)

StorageRequ i rements :S tore inc |osedconta iners inacoo| 'd ry , * . l l -u .n t i I , t "

3t::l:t:t^t_::!::1t 
accumulation of dust and follow cleaning tcchniques that minimize airbome parriculare.

Engineering Controls: Avoid dust, vapor, or fume inhalario"n when lenerared. ;;;;;;;;;;ffi'; and skin. Institure a respiratory prorec-tion program that includes regular training, mainlenance, inspection,ind evaluation. Pracrice good peisonal hygiene and housekeeplng proce-dures-
Other Precautions: Provide preplacement and periodical medical examinarions that emphasize the eyes, skin, and lungs. For biological monitor-ing ofexposed workers use urinary vanadium eicretion. Include pulmonary function tests in periodical medical examinations. r'
Transportation Data (49 CFR 172.101,.102): Not listed

Carcinogenicity:TheNTP'IARC'andoSHAdonot| istvanadium*".utpo*a",u-,.u.. i

::TT:3j,::':5j^'.-tli:9:.lll 
considered 'et.tluely nonio;;;-r;; rhe risks nored in mining operations are usuarry timited. However,toxic vanadium compounds form easily with the addtion of hear, and may be p.;;;;;;;;;;;',#"ffi;;;;. ;;ffi"i"11rfr;X]

;ifijf'::T"l?ff":::'^T:::f::'i:':j::_:Tl:-'pl'1,?l rracr. Arth'ougtr no specinc r"*ions a,. norJ, innammation oran portions orairways, as well as pulmonary edema. pneumJni4 and emphysema are desJribed. The presence or uunual,l* 
"o*ril'iil'J "il"fli,ilifiIryT 'h: burning of fuel oil may acrumulate presents particular problems with unrecognized risk-

Medical conditions Aggravated by Long-'ierm Exposure: Nb permanent effects aie reported, but respiratory symptoms may persist for years.Target Organs: Respiratory system, skin, and eyes.
Primary Entry Routes: Inhatation, ingestion.
Acute Effects: s/<rir: eczemalike reaction with intense itching. sensitization or generalized hives may occur. Green discoloration of the hands andgroin area is noted' Eyes: severe irritation with burning and tiring * y occur. iir*oy: nasal congestion, throat irritation, dr5r mouth, greendiscoloration of the tongue' met.ftiS taste, ogughing, bronchitis, pieumonia, chest pain, and pulmonary edema ?{e noted .cardibvascularconstriction of blood supply to the lungs' spleen, ki-<tneys, and iniestines. c|s: treaaacnes, decreased constriction mentation in s"* 

"*poro.o-G_/: diarrhea, black stools, cramping. : 
-

m:ff*": 
The tung ereca may last up to two weeks following exposurc. skin and rongue discolorarion may develop gradually.

Eyes: Gently lift the eyelids and flush immcdiately and continuously with flooding amounts of water until errspory"a to .an emergency medicalf^1c$g,Conzultaphysicianimmediately. ..: ..i
Skin: QuicHy remove contaminated clothing- Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult aphysician. Wash affected area with soap and water.
Inhdation: Remove exposed person to fresh air and support breathing as needed.
Ingestion: Never give anything by mouth to un un"oor"i,ou, o, 

"onnuiring 
person- If ingested, have that consciozs person drink 1 to 2 glasses ofwater, then induce repeated vomiting until vomit is clear.

After first aid, get appropriate in-prant, paramedig or community medicar supporl
Notes to Physician: Include diagnostic tests such as vanadium in uririe (normal <l- ltglgcreatine), patch (eczema), and pulmonary function (FEV,and FVC),

RCRA Hazardous Wasre (40 CFR 261.33): Nor listed
CERCLA Hazardous Subsrance (40 CFR 302.4): Not hsted
SARA Extremely Hazardous Subsrance (40 CFR 355): Not listed
Listed as a SARA Toxic Chemical (40 CFR 372.65)

ll, L,eak, and Disposal procedures

Section 8. Special Protection Data
Goggles: Wear protective 

"
::,ti:::::^tn[gt^t::::1t 

advr.ce.rioJ to respiratoi.i-eliftion and use- Foliow osHA respiraror regularions (29 cFR 1910.134) and, if neces-sary' wear a NloSH-approved respirator. For concentrations less than or equal to 70 mglm),us" u po*lred air-purifying respirator with fultfacepiece and high-efficie-ncy particulate filter. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks) orconcentrations >70 mglmr' wear an SCBA- lvarning! Aii-pui,lying respiratori do not protect *irk)rs in oxygen-deJicient armospheres.Other: Wear impervious gloves. boots, aprons, and gaunties io pievent prolonged or repeated skin conract.Ventilation: Provide general and locat ventilation systems to maintain airbome concentrations just below the exposure limits (Sec- 2). Exhaustventilation systems discharging to outside air must conform with appticable local, state, and federal air pollution regulations. ventilation systemsneed to be cleaned and their effectiveness tested with airflow measurements taken at least-every 3 montirs. local exhaust ventilation is preferredsince it prevents contaminant dispersion inlo the work area by controlling it at its source-(r03)
Safety Stations: Make available in the work area em€rgency eyewash ,r-utionr, safetylquick-drench showers, and washing facilities.Contaminated Equipment: Never wearcontact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove thismaterial from your shoes and equipment. Launder contaminated clothing before wea'ng
Comments: Never eat, tlrink, or smoke in work areas. Practice good peisonal hygiene after using this material, especially before eating, drinking,smoking, using the toi let,  or applying cosmetics.

Section 9. I Precautions and eomments

MSDS Collection References: 2- l0, t 2, f 4Prtpared by: MJ Atlison. BS; Indusrrial Hygiene Review: tjiwGr-,tii;Ir,iJiJ"n"riu*, w sitverman, MD; Edired by: JR sruan, MS
Copyrt3hot990byC*liumPub|is|ringCaporrrim'Aa,/cmffiidu*arcpnrdminwi.,e(dEF,b|islE.lP6missihilFo}ibic-d.,!d***"..o*
&@sgi|ydEF,r lu€' 'stsgms,h.| i |y 'A|ddthgsb|ccrt t t rcoatcni l t ,EFtp. ' . r i6off t l r in imetion.Ccniu6Pub| ishiniceporr| i<hcttdnds6w.f l ic imrkcsmE
ilt tdrxnsihdily r{ lo ri€ 'ccu.(y (r suikhiliry of sch itrf@ioo fq rpplic.r;rm h {hc poctusr's inrcodcd prrrpo* o ftrc6s.4ffi.6 of its us.



@P
Genium Pubtishing Corporation

One Genium Plaza
Schenectady, NY 12304-4690 USA

(518) 377-8854

Material Safety Data Sheets Collecti.ott:

Sheet No.73
Zinc MetaVPorvder

Toxicity Datat
Human, inhalation, TQo: 124 mg/m3/50 min,
pul monary system effects

reported

Issued: 7/80 Revision: A, 1l /89

Section L. Material Identification
TincMetallPowder Description: A metallic element extracted from ores which are first roasted to form zinc oxide and R
then: I) the zinc oxide is lcached from ttre nrasted material with sutfuric acid to form a zinc sulfate solution which is I

ele*trolyzed in cetts to deposit zinc on cathodes and 2) the zinc oxide is reduced with carbon in retorts (distilling vessels) L
to yield distilled and condensed zinc. Used as ingredient in alloys such as brass, bronze, and die-casting alloys; galvanizing N

sheet iron; for electrical apparatus, especially castings, building materiats, dry cell batteries, automotive equipment,
household utensils, railroad car linings; as a fungicide; in nutrition (essential growth element); as reagent in analytical
cficmistry; ih bleaching boneglue, manufacturing sodium hydrosulfite, and insulin zinc salrs.
Other Dedgnations: Blue powder; spelter; granular zinc; jasad; menillite; pasco; Zn; CAS No. 744G66-6.
Manufacturer: Contacl your supplier o'r dis&ibutor- Consult the latest Cft emicalweek Buyers' Guide (Genium ref. 73)
for a suppliers list.

ihl! |1;i1:;, 11 :.1 r;.;1{.!!..' r_',. *::f

Zinc metal/powder, ca 99Vo

OSHA PEL ACGIH TLV, 1989.90
None established* None established*

30
NFPA

,/\

HMIS
H O
F 1
R I
PPG*
*  Sec.8

NIOSH REr4 1987
None established*

* The currenr OSHA standard and ACGIH (1939-1990) TWA for zinc oxide (ZnO) fumes is 5 mg/mr. The ACGIH TWA for zinc oxide dust is 10 mg/mr, providing

that total contains no asbestos and is <l% crystalline silica. NIOSH has recommended a l0-hr TWA of 5 mglmr and a ceiling level of l5 mlmr (15-min sample)

for zinc oxide fume. The TLV-TWA level was set to prevent meul fume fever.

t Sec NIOSH, RfECS (2G8600000), for additional data wirh refercnces to irritative effects.

Section 3. Physical Data
Boiling Point: 907 "F (1663 "C)
Melting Point: 419 "F (787 "C)
Vapor Pressure: I mm Hg at 909 "F (487 "C)
Brinell Hardness: 3l

Appearance and Odor: Bluish-white lustrous metal, also finely divided forms.

Section 4. Fire and Explosion l)ata
None reported Autoignition Temperature: Cloud, 1256 "F (680 "C);*dust layer,

8fl) "F (460"C);* Powder, 650 mJ*

Atomic Weight: 65.37 glmol

Specific Gravity (II;O = I at 39 "F (4 "C)): 7.13 ar77 "F (25 "C)
Water Solubility: Insoluble
Index of Explosibility, Zn Powder (<0.1 weak' >10 severe): 0. I

LEL: Dust cloud explosion,
O.5 ozlfts

Extinguishing Media: Use special dry chemical or clean dry sand. Never use COr. Using a direct stream of water may scatter the fire or disperse

dus! creating a potentiatly explosive mixture if exposed to heat or ignition sources- A water spray may be used to cool fire-exposed containers

and disperse vapors.
Unuzual Fire or Explosion Hazards: Flammable hydrogen gas is liberated by reaction with alkali hydroxides (sodium, potassium, and calcium

hydroxides), acids, or even water (when material is in dust form) and is an explosion hazard in a confined space. In a fire, zinc may melt,

vaporize, and burn to form ZnO fumes (Sec. 2).

Special Fire-fighting Procedures: For major fires, or if large quantities of this material are involved, fire fighters should wear appropriate

protective clothing and respiratory protection. Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-

demand or positive-pressure mode.

* Zinc dusr refers to the product of zinc vapor condensirtion, and zinc powder to the producl of molten zinc atomization (Znc Dust and Zinc Powtler: Their
Production, Propenies, and Applicarions, B.C. Hafford, W.E. Pepper, and T.B. Lloyd, 1982). Dust 1007o thu74-lurr. sieve: a 0.96-J spark can ignite a cloud' The

ignition temperature in CO, is 896 "F (480 "C). The reaclion temperature in a nitrogen atmosphere is I I I 2 'F (600 "C)

Section 5. Reactivitv Data
Stability/Polymerization: Zinc is stable
Hazardous polymerization cannot occur.

in dry air at room temperature. Moist zinc dust can react exothermically and ignite spontaneously in air.

Chemical Incompatibilities: Zinc dust is an explosion hazard when reacted with acids, chlorates, oxidizing agents (sulfur and oxygen), haloge-

nated hydrocarbons, hydrazine mononitrate, hydroxylaminc, ammonium nitrate, barium dioxide, barium nitrate, cadmium, performic acid,

manganese chloride, nitric acid, ethyl acetoaceute and tribromoneopentyt alcohol, tellurium, carbon disulfide,lead azide. magnesium and barium

nifate and barium dioxide, seleniurn, sodium pcroxide, potassium nitrate, and water. In humans, a toxic effect results from inhaling 124 mglms of

zinc metal/powder for 50 min.
Hazardous Products of Decomposition: Thcrmal oxidative decomposition of zinc can produce highly toxic fumes. Above 999 "F (537 "C)
vapnzed zinc burns in air with a blue-green flarne to produce zinc oxide fumes.

Copyrigfr O i9t9 Gcrrium hrblishing Corporrio.
Any cmftGirl u* 6 .cprodGi<m wklxs dr poblishc/: gamissin ir FohiltikJ.



No. 73 Zinc Metal/Porvder I l/89

ion 7. Spill, Leak, a Proeedures

Section 8. Special Protection Data
ear protectrve eyeglasses or chemical safety goggles, per OSHA eye-

Respirator: For zinc oxide dust or fume concentrations up to 50 mg/m3 and 250 mglm1, use, respectively, a fume (high-efficiency particulate)
respirator or an air-supplied or self-contained respirator with a full facepiece. Follow OSHA respirator regulations (29 CFR 1910.134). For emer-
gency or nonroutine operalions (cleaning spills, reactor vessels, or storag€ tanks), wearan SCBA.
Warning: Air-purifying respirators do not proterl workers in oxygen-deficient atmospheres.
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact.
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below eslablished TLVs-TWAs
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by eliminating it at its purce (Genium
ref. 103).
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and atl lenses concentrate, irritants. Launder
contaminated clothing before wearing. Remove this material from your shoes and equipment. Wash thoroughly before changing to street clothes.
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
smoking, using the toilet, or applying cosmetics

Section 9. Special Precautions and Comments
Storage Requirements: Store in covered metal containers in a dry, well-ventilated, Iow fire risk area. Proteiicontainers from phyiiial damage.
Never store with acids, halogenated hydrocarbons, or strong alkalis.
Engineering Controls: Avoid breathing dust or fumes. Use good housekeeping and cleaning techniques to minimize airtorne pafiiculates and to
prevent dus{ accumulation. Provide suitable training in personal hygiene and in the cause and effect of metal fume fever. Prevent exposure of
workers with respiratory problems or gastrointestinal disorders-

Transportation Data (49 CFR l7LlO2)
IMO Shipping Name: Zinc, powder or dust, nonpyrophoric IMO Shipping Name: Zinc, powder or dust, pyrophoric
IMO H-rard Class: 4.3 IMO llazard Class:4.2
IMO Label: Dangerous when wet IMO Label: Spontaneously combustible
IMDG Packaging Group: II IMDG Packaging Group: II
M S DS Colleclioa Referencc: 2, 4 - | l. 24, 3 l. 39-4 l, 80, 8 | .84,85,9 t, I Og

: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: Warren Silverman, MD F-,

6. Hea Data
, IARC, nor OSHA lists zinc as a carcrnoeen

Summary of Risks: Zinc is re latively nontoxic, bul when combined with other materials such as oxygen or mineral acids, the resulting com-
pounds can have (oxic effects. It is not readily absorbed.through the skin, gastroinlcstinal (GI tract), or lungs. Although most inorganiizinc c
pounds are potenlial causcs of gastroenteric irritation, a high-level dose is relalively nontoxic when ingested, Zinc is considered eisential to
lngestion ofsolublc salts may cause nausea and vomiting, sluggishness, and light-hcadedness. Inhalation ofzinc fumes normally generated
zinc and extremc hca( may cause netal fume fever, which is accompanied by throat dryness and irritation, coughing, weakness, Oyipnea, ana
generaliz-ed aching that generally passes within 24 hr. These symptoms usualty begin 3 to l0 hr after exposure and resolve within 24 to 48 hr. In-
halation of zinc dusr may cause mild irritation to the upper respiratory tract. Protonged skin contact with zinc may cause a mild, drying dermatitis.
Medical Conditions Aggravated by Long-Term Exposure: Since metallic zinc particulates can be considered a niusance dust, repeated
inhalation of zinc dust could lead to respiratory complications.
Target Organs: Respiratory system.
Primary Entry: Inhalation, ingesrion.
Acute Effects: Metal fume fever is an acute, selfJimiting condition, without re;r:rlgnizrd complications, aftereffelts, or chronic fomrs. S5rmpoms
appear several houn after exposure. Removal from exposure normally alleviates symptoms with no residual or chronic effects. A degree of
tolerance may result from continued exposure, but is quickly lost after a day or two of nonexposure.
chronic Effects: zir.c and zinc powder have little hiitory of causing chronic effects.
FIRSTAID
Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min-'
Skin: After rinsing affected area with flooding amounts of water, wash ii with soap and w-aGr.
rnhalation: Remove exposed person to fresh air and support breathing as needed.
fngestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person drink I to 2 glasses of
water, then induce repeated vomiting until vomit is clear. Physician's Note: Calcium disodium edetate (CaNa-EDTA) has been usei medicallv
to increase the rate of zinc removal from the body; however, this usually results from chronic fume exposure 6r exposure to zinc salts, not to zinc
metal powders.
After first aid, get appropriate in-plant paramedic, or community medical attention and supporl

SpilVleak: Notify safety personnel of powder spills. Eliminate all heat and ignition sources. Cleanup p"oonn.t ihould prot ct uguinrt durt
inhalation and eye contact. Use nonsparking tools for cleanup. Sweep or otherwise place tfie spilled materia! in an appropriate, pressure-vented,
dry-metal container (with lid) for later disposal- Container should be pressur€ vented. Avoid creating airborne dust conditions.
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regutations.
OSHA Designations
Air Contaminanr (29 CFR I 910. 1000, Subpart Z): Not listed
EPA Designations
RCRA Hazardous Waste (40 CFR 261.33\: Not listed
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 1000 lb (454 kg) [* per Clean Water Act, Sec. 307(a))
SARA Extremely Hazardous Substance (40 CFR 355): Not tisted
Zinc (fume or dust) is listed as SARA Toxic Chemical (40 CFR 372.65\

cogri '$.ol989byGcniuohj{ ' t i5 l io!corFdi6.AnywidrcarodginrfnqldEpob|bh. l 'Fd;si6,sPo| ' ib i l .d.J 'd8faar.o&.si t .bi | i |yof inf f ihh.Giofar lrrh.sps
& etsily lrE Frrchls's tesp(Ftibil;ay. Ahledl dsrblc ce h$ tEo uLd ia 6. Fpraio of r€h iofffiim. Cqim a\Slitiint Co.ponr;on crtqtdr 6 *udic, mala m rtmdi{rnt. and as$fts
st cfb.ihility .r io dr rcur*y rr suiubiliay of seh iafmr;(h fff {rplraai<n ro ilr pofrhaq r inicodcd pffi c fc cosoq|trc of its u*
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ATTACHMENT 2

FORMS

Final Base-Wide Health and Safety Plan
Hunters Point Shipyard

DCN: FWSD-RAC-04-1595
CTO No. 0072. Revision 0. 04/23104



TETRATECH F\N.  tNC

DAILY BRIEFING SIGN{N SHEET

Date: Project Narne/Location

Shifr/Department: Person Conducting Briefi ng:

l. AWARENESS (e.g., special EHS concerng pollution prevention, recent incidents, etc.):

2. OTHER ISSUES (EHS Plan changeg attendee comments, etc):

3. ATTENDEES (Print Name):

2 l

22.

J . z ) -

. A

z).

6: 26.

7. 27.

8. 28.

9. 29.

10. 30

l l 3 1 .

12. 32.

13. 33.

14. 34-

15. 35.

16. 36.

t7. ) t -

18 . 38.

19. 39.

20. 40.



Daily Briefing Sign-In Sheet (Continued)

4 l 56.

57.

1 ) . 58.

44. 59.

45. 60-

46. 6 t .

4'7 52.

48. 63.

49. 64-

50 65.

5 l 66.

52. 67.

53 . 68.

< i 69.

55. 70.

Give completed documentation to ESO.

Aklmdr 3 Fm! tu De Wik nD tu



Site:

Date:

OFS No.:

Task:

Person Providin g Briefi ng:

TOPICS:

o Site SHSP
. Chemical lfazards
o Equipment Hazards
o Electrical Hazards
o Heat Stress

SITE SAFBTY BRIEFING FORM

Time:

Ilealt}/Safety Officer:

PERSONS IN ATTENDANCE:
(Name/Organization)

Personal Decontamination
Personal Hygiene
Employee Rights/Responsibilities
Hazard Evaluations
Emergeney Response Procedures

PERSONS IN ATTENDAI{CE:
(Narne/Organization)

a

o

a

t

o

NOTES/COMMENTS:



FIELD TEAM REVIEW SHEET

Each field team shall sign this section after site-specific training is completed and before being
permitted to work on-site.

I have read and understand this Bae-Wide Health
STIIPYARD, SAN FRANCISCO, CALIFORNIA.

I will comply with the provisions contained herein.

Print Name Signature Date

and Safety Plan for HUNTERS POINT

Admdt J Fffi 6. &* WikHa&



MEDICAL DATA SHEET

Project:

Name:

Home Telephone Number:

Home Address:

Age: Height: Weight: Blood Type:

Name of Emergency Contact:

Telephone Number of Emergency Contact:

Drug or Other Allergies:

Particular Sensitivities :

Do you wear contact lenses?

Provide a checklist of previous illness or exposures to hazardous chemicals:

What medications are you presently using?

Do you have any medical restrictions? If yes, explain:

Name, address, and phone number of personal physician:

M E 6 t l F c 6 r b * W i d 6 n 4 t u



-T-E-TFIA -TECH 
FV\/ .  I  NC.

TETRA TECH Fl{ Inc
INCIDENT/NEAR MISS REPORT AND INWSTIGATION

TYPE OF INCIDENT - CHECK ALL THAT APPLY

o
o

INruRY/ILLNESS
SPLI-/RELEASE

o
o

VEHICLE DAMAGE
PERMIT EXCEEDENCE

o
o

PROPERTY DAMAGE
HIGH LOSS POTENTIAL
rNEAR MISS)

E
0

FIRE
OTHER

l:GEItlERirL INT'ORMAT ION'

PROJECT/OFFICE: REPORT #: DATE OF REPORT:

DATE OF INCIDENT: MILITARY TIME: DAY OF WEEK:

FW SUPERVISORONDUTY: AT SCENE OF INCIDENT: fI YES O NO

LOCATION OF INCIDENT:

WEATHER CONDITIONS: ADEQUATELIGHTINGATSCENE: O YES CI NO O N/A

DESCRIBE WHAT EAPPENED (STEP BY STEP - usa,additionalpagei if iecessary),.

: - ': : AFFECTED EMPLOYEE INFONT'I',I

NAME: T T F W E M P L O Y E E :  O Y E S  t r N O

HOMEADDRESS:

SOCIAL SECURITY #: HOME PHONE #:

JOB CLASSIFICATION: YEARS IN JOB CLASSIFICATION:

HOURS WORKED ON SHIFT PRIOR TO INCIDENT: YEARSWITHTTFW: AGE:

DID INCIDENTRELATETOROUTINETASKFORJOB CLASSIFICATION: CI YES O NO

NATURE OF INJURY OR ILLNESS:

OBIECT/EQUPMENT/S{/B STANCE CAUSTNG }IARM:

FIRSTAID PROVIDED: O Y E S O N O

IF YES, WHERE WAS IT GIVEN: O ON SITE N OFF SITE

IF YES. WHO PROVIDED FIRSTAID:

WILL THE INJURYALLNESS RESULT IN: O RESTRICTED DUTY O LOST TIME O I]NKNOWN

Auehffit I Fom f* Bce wid6 Ple doc. l/26/04



MEDICAL TREATME N T I N F O RMATIO N

WAS MEDICAL TREATMENT PROVIDED?: t ]  Y E S  O N O

IF YES. WAS MEDICALTREATMENT PROVIDED: O ON SITE O DR.'S OFFICE B HOSPITAL

NAME OF PERSON(S) PROVIDING TREATMENT:

ADDRESS WHERE TREATMENT WAS PROVIDED:

TYPE OF TREATMENT:

YEEIICLE AND PROPERTY DAMAGE IN FORMATION

VEHICLEiPROPERTY DAMAGED :

DESCRIPTION OFDAMAGE:

SPILL AND AIR EMISSIONS INFONMATION

SUBSTANCE SPILLED OR RELEASED: FROM WHERE: TO WHERE:

ESTIMATED QUANTITY/DURATION:

CERCLAHAZARDOUSSUBSTANCE? YES O NO CI RQEXCEEDED?YES O NO O SPECIFY:

REPORTABLE TO AGENCY? YES O NO A SPECIFY:

WRITTENREPORT?YES O NO O TIMEFRAME:

RESPONSE ACTION TAKEN

PERMIT EXCEEDENCE

TYPE OF PERMIT: PERMIT #:

DATE OF EXCEEDENCE: DATE FIRST KNOWLEDGE OF EXCEEDENCE:

PERMITTED LEVEL OR CRITERIA (e.g., Water qualiry):

EXCEEDENCE LEVEL OR CRITERIA: EXCEEDENCE DURATION:

REPORTABLE TO AGENCY? YES O NO O SPECIFY:

WRITTENREPORT? YES T] NO B TIME FRAME:

RESPONSE ACTION TAKEN:

': r::!{,J::i

NAME(S) OF TTFW PERSONNEL NOTIFIED: DATE/TIME:

CLIENTNOTIFIED: DATE/TIME:

AGENCYNOTIFIED: DATVTIME: O NOT REQUIRED

CONTACT NAME:

EMPLOYEE'SNAME: (PRINT) SIGN:

EMPLOYEE'S NAME (PRINT) SIGN:

SUPERVISOR'S NAME: (PRINT) SIGN:

NOTE: Supemkor to fontard a copy of Incident Report to immediate supervisor, PESM, ESS or ESC, and other
ncrrnnnpl ac idpntilipd in Tnhlo I ofthis nrocedure ASAP. but no later then 24 hours.

Atr&h|ml J Foft for Be wid6 Ple doc. l/26/0a



INCIDENT SKETCH

Write in steet names and, ifpossible, the
points of the corpass.

Ifa sketch appears on a police report or
insurance fornq this need not be
corrpleted. Attach the other report.



INVESTIGATIVE REPORT

DATE OF INCIDENT: DATE OF I}.IVESTIGATION REPORT:

INCIDENT COST: ESTIMATED: $ ACTUAL: $

OSHA RECORDABLE(S): D YES O NO # RESTRICTED DAYS # DAYS AWAY FROM WORK

CAASEANALYS$

Was the activity addressed in an AHA? O YES (Attach a copy) o N o

IMMEDIATE CAUSES - WFIAT ACTIONS AND CONDITIONS CONTRIBUTED TO THIS EVENT? (USE NEXT PAGE)

BASIC CAUSES - WHAT SPECIFIC PERSoNALoRJoB FACTORS CONTRIBI.NED TO THIS EVENP (USE NEXTPAGE)

ACTIONPLAN

REMEDIAL ACTIONS - WHAT HAS AND OR SHOULD BE DONE TO CONTROL EACH OF THE CAUS$ LISTED? INCLUDE MANAGEMENT

PROGRAMS (SEE ATTACHED IIST) FOR CONTROL OF INCIDENTS TF APPLICABLE.

ACTION PERSON
RESPONSIBLE

TARGET
DATE

COMPLETION
DATE

P ERSONS PERFORM:IN G. INVESTIGATIO N

INVESTIGATOR,S NAME: (PRINT) SIGN: DATE:

INVESTIGATOR, S NAME: (PRINT) SIGN: DATE:

TNVESTIGATOR,S NAME: (PRINT) SIGN: DATE:

#iirril*l+tl..:,..';;i1i;;;,i;l.l..:i:,..l.lt.:i:':,{;Wi9wi'!T#:f(':..'1.1,;!'':.
PROJECT/OFFICE MANAGER (PRINT) SIGN:

COMMENTS:

PESM or ESC (PRINT) SIGN:

COMMENTS:



Fatalities or hospitalization (admittance) of three or nrore individuals requires notification to OSHA within 8 hours. Contact the
Director, Health and Safety Programs or Drector, ESQ Programs to make the notification. If unavailable, the senior operations

on site should make the notification.

EXAMPLES OF IMMEDUTE CAUSES

SUBSTANDARD ACTIONS I SUBSTANDARD CONDITIONS

1. OPERATINGEQUIPMENTWTTHOI-ITAUTHORITY I l. GUARDSORBARRIERS
2. FAILURE TO WARN | 2. PROTECTIVE EQUIPMENT
3. FAILURE TO SECIiRE I :. TOOLS. EQI.'IPMENT, OR MATERIALS
4. OPERATING AT IMPROPER SPEED I C. CONGESTION
5. MAKING SAFETY DEVICES INOPERABLE I S. WARNING SYSTEM '

6. REMOVINGSAFEryDEVICES 16. FIREANDEXPLOSIONHAZARDS
7. USING DEFECTTVE EQUTPMENT | 7. POORHOUSEKEEPING
8. FAILURE TO USE PPE PROPERLY I 8. NOISE EXPOSURE
9. IMPROPERLoADING IS. EXPOSURETO}IAZARDOUSMATERIALS
IO. IMPROPERPLACEMENT I IO. EXTNPMETEMPERATUREEXPOSURE
11. IMPROPERLIFTING I 11. ILLUMINATION
12. IMPROPERPOSITIONFORTASK I 12. VENTILATION
13. SERVTCING EQUIPMENT IN OPERATION I 13. VISIBILITY
14. T'NDER INFLUENCE OF ALCOHOIIDRUGS
15. HORSEPLAY

1.
2 .
J .

4.
5 .

PERSONALFACTORS

CAPABILITY
KNOWLEDGE
SKILL
STRESS
MOTIVATION

JOBFASTORS

1. SIIPERVISION
2. ENGINEERING
3. PI.IRCHASING
4. MAINTENANCE
5. TOOLS/EQUIPMENT
6. WORKSTANDARDS
7. V/EARAND TEAR
8. ABUSE OR MISUSE

LEADERSHIP AND ADMIMSTRATION
MANAGEMENT TRAINING
PLANNED INSPECTIONS
TASK ANALYSIS AND PROCEDURES
TASKOBSERVATION
EMERGENCY PREPAREDNESS
ORGANIZATIONALRULES
ACCIDENT/INCIDENT ANALYSIS
PERSONAL PROTECTIVE EQUIPMENT

10.
1 1 .
12.
1 3 .
14.
15 .
16.
t7.

PROGRAMAUDITS
ENGINEERING CONTROLS
PERSONAL COMMI.]NICATIONS
GROUPMEETINGS
GENERAL PROMOTION
HIRING A}.ID PI.A,CEMENT
PURCHASING CONTROLS



Incident/Near Miss Report and Investigation Instructions

General: The incident report (pages I and 2) must be corrpleted
within 24 hours. Do not delay the report if any information is
unlcnown. It can be provided later by revising the Report.

Type of Incident Check all that apply. A High Loss potential
(Near Miss) incident is one that does not result in loss, but tmder
slightly different circumstances, could have resulted in an OSHA
Recordable injury, spill, release, permit exceederrce, fue, or
vehicldroperty damage in excess of $500. All High Loss
Potential (Near Miss) incidents are to be investieated.

General Information

Project/Of{ice: If the incident occurs on a delivery order
contract, give the contracUprogram name, DO# and location. If
the incident occurs on a C&E field project, give the Office
location managing the project as well as the project/location-

Report No.: Optional numbering field for officeVprojects.

TTtr.W Supervisor: The TTFW supervisor responsible for
the work effort involving the incident. Do not give a
subcontractor supervisor or craft foreman name. If a TTFW

-Supervisor was the Affected Errployee, this field should
/lntain the name of his or her supewisor. The Supervisor is-
$ project supervisor ifthe incident happens on a project, or

,re administrative supervisor if the incident happens in the
office. E.g-, u geologist, acting as an FOL gets injured on a job
site, or in a motor vehicle in the course of project work. The
FW Supervisor is most likely the Project Manager. If the same
geologist gets injured lifting a box in his office, the FW
Supervisor is likely the Oflice Science Lead.

Location of Incident: The specific location on the project, in
the office. or off-site location.

Weather Conditions: Temperature, precipitation, approxi-
mate wind speed and direction, cloud cover, relafive humidity.
This inforrnation may be included in the description section,
and must be given in detail whenever it is a factor in the cause
or irrpact., e.g., spill, release, heat stress, wind blovm material.

Describe What I{appened: This section must be corrpleted
in sufficient detail to adequately descnlbe the events and
conditions lgsding up to and resulting fromthe incidenl Try to
answer the questions who, whag where, when, and how. This
infonnation is then used to deterrrine why (cause). provide
details such as work objective, procedure being used, body
position, and PPE. Include diagrams or sketches for all
incidents involving vehicleVequipment and other incidents

];r" they aid in providing aetait or penpective. Consider
Uching photographs. Follow the guidelines in Practical Loss

Confrol Leadership. and consider the impact of each of the
following:

P - People
E - Equipment
M -Material

E - Environment ;

To do an effective job, a visual inspection of the scene is usually
necessary along with private interviews of affected errployees
and witresses.

Where appropriate, use terrns indicating the type of contact,
e.g., struck by; struck against; fall from elevation; fall on same
level; caught iry caught between or under; caught on; contact
with; overstress; equipment failure; environmental release;
fire.

Affected Emplovee Information

TTF.W Employee: Direct hire, whether professional, admin-
istrative, or crafl; full-time or part-time; permanent or
temporary. If the affected employee is not a TTFW errployee,
give the name of the errployer and business relatiorxhip (e.g.,
clieng subcontractor) in the description section above.

Hours Worked on Shift Prior to the Incident: Only include
the amount of time the employee worked that shift or day prior
to the incident.

Years ryith TTFW: For TTFW enployees, give the number
of years errployed with TTFW. If the employee has worked
for TTFW for less thaa a year, do not write <1. Give the
answer in fraction of year, or speci$ the number sf pearhs,
e.g.,0.1 or I month-

IniuryAllness fnformation

Nature of Injury or lllness: If the incident resulted in an
injury or illness, give a brief description of the body part
affected and type of injury or illness, e.g., fractured thumb, left
hand; carpal tunnel syndrome, right hand.

First Aid Provided: First Aid is any teatrent that does not
have to be provided by a health care professional, even ifit is.
E.9., u laceration tbat is cleaned and bandaged in a clinic nay
constitute first ai4 if sutures are not given.

Will the Injury Result In:. Do not delay the report if this
inforrnation is unkoown
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iVtedlc* freatment

Jas Medical Treatment Provided? Medical treatment is that
.reaEnent that must be provided by a licensed medical
practitioner, e.9., sutures, prescripfion medicatiorl etc.

Type of Treatment: This information is inportant in
determining OSHA recordability, since some forms of
treatrnent would not constitute a Recordable case (e.g., one-
time administration of prescriptions, negative diagnostic
exams). Attach a copy of the treating professional's
staternent/work release.

Vehicle and Property Damage Information

VehiclelProperty Damaged: For vehicles, indicate VIN and
whether it is conpany owned or lease4 business trip rental
(Avis) or owned by others.

Description of Damage: Be specific as to the identity of
damaged part location and extent.

Spill and Air Emissions Information

Substance Spilled or Released: For pure substances, list
materials by common name/chemical. For wastes, indicate
waste code. For mixfures or contaminated media, provide

fmurant 

name, cAS No., concentration.

-tQ Exceeded? Reportable quantity. Contact your ESQ
representative for guidance. Specify the RQ for the material,
whether you answer yes or no.

Reportable to Agency? If yes, specify the federal, state or
local agency that must be provided with verbal and./or written
notification.

Written Report? Answer yes if the release requires a written
report to be filed and note the time frame-

Response Action Taken: Describe the mitigation efforts, as
well as any reports made, beyond initial notification.

Permit Exceedence

Type of Permit: List name of permit including the agency
name where applicable (e.g., NPDES, PSAPCA NOC)

Date ofErceedence: Speciff date exceedence occurred (e.g.,
date discharge in excess ofpermit limits occurred)

Date First Knowledge of Exceedence: Speciff date when
first knew there was an exceedence (i.e., 6a1g enalyfical

*;;;"tl;"ffifrf""trv 
be dirrerent iom the date or the

Permitted Level or Criteria: List numerical discharge or
emission limit or narrative criteria specified in the permit (e.g.,

2OVo opacity limit, Best Management Practices (BMP)
implementation per SWPPP).

Exceedence Level or Criteria: Speciff actual numerical
discharge/emission limit or narrative criteria which was
exceeded (e.g., 22% opacity, failure of BMPs (silt fencing
collapse) per SWPPP)

Exceedence Duration: Speciff time frame by date and hours
(using military time) during whichexceedence occurred.

See "Spill,/Release Information" (above) for description of
remaining questions.

Persons Preparing Report

Employee's Name: The affected employee described on page
I should review the report and sign here, as well as other
employees witnessing or involved in the incident.

Supervisor's Name: The TTFW Supervisor must review and
sign &e report indicating agreement. The TTFW Supewisor
and the Investigator (next page) should be the same person.

Investigative Report

Report No.: This is the same as the project/o{fice optional
report number from page I of the incident/Near Miss Report.

Date of Investigative Report: This date should be wrthin 72
hours of the incident. In cases where the investigation is not
completed until a later date, submit the incomplete report
within the 72 hours, and a revised report should be submitted
rvhen the missing information is obtained.

Incident Cost: For all vehicle/equipment or properry damage
cases, 2n estimated or actual loss yalue must be entered. If an
estimated value is entered, the report must be revised when the
acfual costs are known.

OSIIA Recordables: This section should be conpleted in
consultation with the PESM. If it cannot be determined at the
time of the report, the PESM should consult with the Director,
Health and Safety Programs and revise the report when a
determination is made.

No. of Restricted Days: This relates to days of restricted
work astivitv. not restrictions on motion or physical capability.
If the erryloyee is capable of doing his norrnal job the day
after &e injury and thereafter, there are no restricted dala,
even if the physician indicates a physical restriction- It does
not include the day of the injury.

No. of Days Away from Work: The mrmber of days after the
day of the injury that the enployee was scheduled to work but
could not due to an occupational injury. If the treating
physician releases an employee to return to work, but the
employee chooses not to come to work, do not count those
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days. In this case the PESM should contact the Director.
lealth and Safety Programs-

v
Cause Analvsis

Immediate Causes: Determine the immediate causes, using
the example on page 4. If one or more of the examples fits the
circumstance, use those words in the cause description. This
facilitates statistical analysis of the incident database for
program evaluation/modification. However, do not confine
yow cause determination to the guide words. Explain, e.g.,
Improper Lifting - employee attempted to lift box by bending
at the waist and twisting while lifting. Be sure that the incident
description on page 1 is sufficiently detailed to support the
causal analysis in this section. An assumption of cause (e.g.,
improper lifting) from the injury (low back pain) is not
acceptable.

Basic Causes: Like the lmmediate Causes, use the guide words
in the attachment whenever appropriate and explain For
exarrple, irrproper motivation may be because the correct way
takes more time or effort; short cutting standard procedure is
tolerated or positively reinforced; or the person thinks there is no
personal benefit to always doing the job conectly.

Note: The investigator is encouraged to review the Practical
Loss Conhol Leadership chapters on Causes and Efects of

ltr and Accident/Incident Investigation before doing the

]sal analysis. As a check, the investigator rrray refer to the
,.C.A.T. Chart available from the PESM.

Remedial Actions: Include all actions taken or those that
should be taken to prevent recrurence. Be sure that actions
address the causes. For example, taining (safety meetings)
may be a necessary response for lack of knowledge, but rnay
be inadequate for improper motivation. If completion dates
exceed the 72 hours reporting period, a revised report must be
submitted when all remedial actions are complete.

Persons Performing Investigation: The primary investigator
is the TTFW Supervisor in chat'ge of the work where the
incident occurred. Others participating in the investigation,
such as the Project Manager, ESS, QC, site engineer, foreman,
etc. should also sign the report.

Management Review: The Project or Office Manager and
the PESM or office ESC must sign the report indicating their
satisfaction with thoroughness of the investigation and the
report, and their concrurence that the action items address the
identified caus€s. This constitutes the peer review, and the
report, parlicularly the description, should be clear to readers
not familiar with the project or incident.
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TETRATECH FW. INC,

SITE SAFETY PLAN CHANGE APPROVAL FORM

N68711-98-D-s713

Date

CTO:i

Amendment Number

Project Number:

Page Number:

Project Name:

Section of SHSP:

Change to read:

Reason for change:

Project Superintendent or Manager

SSHS

PESM (CrH)
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SAFETY INSPECTION CHECK LIST FOR CONSTRUCTION EOUIPMENT
(Ie.cluding Crornes. Denicbs, and. Hoistittg Eguipn"ent)

CONTRACT NO.

5- ARE N€CISSARY pL{troRus. roorwAtxs, Erc. pRovro€D? (r8.8-oe)

ARE ACC8SS STEFS. Pi-ArrOR$s- ETC.. PROYIDED WITH NON-SUP SURFACES? ( l t ! .o6,  1t-A"14.(2r.ao31

ROJECT

7. IS OPEFATOR PROTEC|EO AGAII-fST IHE ELEUENTS.
AdO $IrlLAR HAZARDS? (r.r.rr, rr4rir. 4a .,

'ALUNG Ofr FLYING OBJECTS.
ra-e.tt, .ttt.2tt

SWINGINS LOADS.

ARf OPTRAT|NG LIVERS EOUIPPTD WIrH LAICH OR
srARnN6? ( r  o .A .2  1 )

OTHER OEVICES IO PREV€NT ACCIOENTAL

Ci:P3 icrrn t  3O-F

- 
-:- ̂ pr 30

CONTRACTOR

TYPE .AND MAK8 OF eOUlFi,{ENT

Eerore any rnachiDery or mecbanized equipmeat is placed in use, lt sb&u be lospected arrd, tested
by a eompeten,t Erecbaaic rnd eerllfied to be in good operating coEditioD.. gccords of tests a,trd
inspectioas gball be rnaintaiacd as part of the acttve coutrgct file at Projeet or Resident office. check list
set fortb berein requires tbe applicaHon of EM 385-1-1, Safety and Healtb Requiremeqts Hanuat,
I oct 82. Tbe appropriate EH paragraph to be epplied is lkted at the ead of each testiug requirement-

I. ARE ADEOUATE AXD SER!4CEA8LS FIRE f,XI'NGUISHERS PROVIDED? (I3J.O,)

z. ARE AIL W|RE ROPE CA8LEs tN GOOO CO$O|T|O].I? (r7.aott

5. ^RE WIRE ROPE' SOCKETS, sFUCEs. THIUBIf5 ANO CLIPS AOEOUATE ANT} PROPERLT AFPUSD?(t teost

1' ARE HOOKS' SAFETY NOOKS, SHACKLES, RINGS, ETC., lN GOOO CONOIIION? (lri.oz,1z-A-06]

8. ARE AtL GI-ASSES tN OPEFATOf,:S COMPARTVENT SAFETY GLASS ANO IN GoOO REPA'R?( rri-r5. 1f-A.t!. l tt.rt)

9- IS SUITAEIT ACCESS PROVIDED rO LUSRICANON POIN'S? (1A.A.IA}

10. oo ALL MoDlncATloNs. ExrENSloHs, REPLtcEuEltt pAR?s, Ar.lo/oR REpAtRs ro Eoutpu€r{r
!l'NI!N T}IE SATTE FACTOR OF SATETY AS ORIGINAL DES|GNED EOUIPI/ENI? (I'J.33, r8,C.O"

II. ABf DRUIJS FOR LOAO LIXES EOUTPPED WITH AT L$ST ONE POSINVT HOLOING OCVICC, APPUED
OIRECTLY IO TXE }/OTOR SHAFT OR SOME PARI OF ?HE 'FAIN GSAR? (.!S.C.O6I

l?' l5 THERE SUFnCttNr CABL€ fO rLLoW rwo FLLL ',vRAPS OF cABLE ON ORUgS Ar ALL
woR(JNG POSIT|ONS? (rac.o?t

I3. ARE AOEOUATE HEADLIGHTS. IAIL-UGHTS AND TURN STGNALS PROWDEO ANO ARE THEY IN
PROPER OPCRANHE CONDNION? {I ' .AOC. 1AA.,g'

11. ARE ALL APPROVED BRAXES ON TYHTELCD EOUIPMENT ANO IN GOOO OPERAIING COI{DITION?
( r 8-a-2 1, 1 E-t-22, | 3-{.O?, rr*A.ot}

I5. DO WINOSI{IELDs I"IAVE WTPERS IN PROP€R OPERANNG CONDINON? ( ' ' .A-10. . t8.A.29'

i  F .  ARE REaR y tEW $IRRORS pROytOeD? ( tg_a.12 ,

€orr loN or  J0 s iP OsSOLETE. P A 6 E I O F J P A G E S



DRILLING EQUIPMENT

Contract Name and Number: Contractor/Subcontractor:

Government Inspector: Location:

Contractor lnspector: Date:

Equipment name and number:

Yes No N/A
'1. ls a copy of the manual for all drill ing equipment available? (16.M.02)

2. Has a survey been conducted to identify overhead electrical hazards and
potential ground hazards and their locations identified in the site layout plan?
(16.M.03)

3. Does the hazard analysis contain copies of Material Safety Data Sheets for all
drill ing fluids available? (16.M.03a)

4. Have all members of the drilling crew been trained the operation, inspection, and
maintenance of the equipment; the safety features and procedures to be used; and
overhead electrical lines and underground hazards? (16.M.04a)

5. Does the drilling equipment have two easily accessible emergency shut down
devices (one for the operator and one for the helper)? (16.M.05)

6. ls the equipment posted with a warning of electrical hazards? (16.M.06a)

7. ls there a spotter or an electrical proximity warning device available to ensure safe
distances from power lines are maintained? (16.M.06b)

8, Before moving earth drilling equipment, has the travel route been surveyed for
overhead and terrain hazards, particularly overhead electrical hazards? (16.M.07a)

9. ls equipment set-up in a stable manner, with cribbing if necessary? (16.M.08a)

10. Are outriggers being used in accordance with the manufacturer's
recommendations? (1 6.M.08b)
11. Are drill crew members prohibited from wearing loose clothing, jewelry, or
equipment which might become caught in moving machinery? (16.M.09b)

12. Ne steps being taken to controldust? (16.M.09i)

13. Are augers cleaned only when the rotating mechanism is in neutral and the
auger is stopped? (16.M.09j)
14. Means shall be provided to guard against employee contact with auger. (guard
around the auger; barricade around the perimeter of the auger; electronic brake
activated by a presence-sensing device). 16.M .101

Comments:

This checklist is based on EM 385-'1-1, dated 3 September 1996. Use of this checklist is optional.



MAGHINERY AND MOBILE EQUIPMENT
(BACKHOES, DOZERS, SCRAPERS, EXCAVATORS, LIFT TRUGKS, etc.)

Contract Name and Number: Contractori Subcontractor:

Government Inspector: Location:

Contractor Inspector: Date:

Equipment name and number:

Complete one checklist for each piece of equipment. Yes No N/A

1. ls the slow moving emblem used on all vehicles which by design move at 25 mph
or less on public roads? (08.4.04)
2. Are initialand daily/shift inspection records available? (16.A.01 and .02)
3. When machinery or equipment is found to be unsafe or when a deficiency which
affects the safe operation of equipment is observed, is the equipment immediately
taken out of service and its use prohibited until unsafe conditions have been
corrected? (16.A.03)

4. ls machinery or equipment operated only by designated personnel? (16.,4.04)

5. Have inspections or determinations of road conditions and structures been made
in advance to assure that clearances and load capacities are safe for the passage or
placing any machinery or equipment? (16.A.06)

6. Are seats or equal protection provided for each person required to ride on the
equipment? (16.A.07a)
7. ls equipment operating on streets and highways equipped with headlights,
tailights, brake lights, back light, and turn signals (visible from front and rear)?
(16.A.07b)

8. ls all equipment equipped with operable windshield wipers, and defrosting or
defogging equipment? (1 6.A,07c)
9. Does the unit have an emergency brake which will automatically stop the
equipment upon brake failure? ls this system manually operable from the drivers
position? (16.A.07d)

10. ls allmaintenance (including preventive maintenance) and repairs done in
accordance with the manufacturer's recommendations and is it documented?
(16.A.08a)

1 1. Has bulldozer and scraper blades, end-loader buckets, dump bodies, and
similar equipment been fully lowered or blocked when being repair or when not in
use? (16.A.09)

12. Has adequate ventilation been provided when equipment powered by internal
combustion engines is operating in enclosed areas? (16.A.12)
13. Are all vehicles which will be parked or moving slower than normal traffic on
haul roads equipped with a yellow flashing light or flasher visible from all directions?
(16.A.13)

14. ls all mechanized equipment shut down before and during refueling? (16.A.14)
15. Are all towing devices used on any combination of equipment structurally
adequate for the weight drawn and securely mounted? (16.4.15a)
16. Have the wheels been chocked or track mechanisms blocked and the parking
brake set when equipment is parked on an incline? (16.A.17b)

This checklist is based on EM 385-1-1. dated 3 September 1996. Use of this checklist is optional.



MACHINERY AND MOBILE EQUIPMENT {con.)
Yes No N/A

17. Are personnel prohibited from working or passing under or riding in the buckets
or booms of loaders in operation? (16.A.24)

18. Does the unit have a dry chemical or carbon-dioxide fire extinguisher with a
minimum ratinq of 5-B:C? (16.4.26)

19. ls there an effective, working reverse alarm? (16.8.01)

20. ls there a signalperson or warning device when there is a danger to persons
from moving equipment, swinging loads, buckets, booms, etc.? (16.B.02)

21 . Are all belts, gears, shafts, pulleys, sprockets, spindles, drums, flywheels,
chains, or other reciprocating, rotating, or moving parts guarded? (16.B.03a)

22. ls protection against hot surfaces, exhausts, etc., provided? (16.8.03b)

23. Are platforms, footwalks, steps, handlholds, guardrails, and toeboards
designed, constructed, and installed on machinery and equipment to provide safe
footing and accessways? (1 6.8.03d)
24. Are fuel tanks located in a manner to prevent spills or overflows from running
onto engine exhaust or electrical equipment? (16.8.04)

25- Are exhaust or discharges from equipment directed so they do not endanger
persons or obstruct operator vision? (16.8.05)

26. Are seatbelts installed and worn in all motor vehicles? (16.B.08)

27. ls protection (grills, canopies, screens) provided to shield operator from falling
or f ly ing objects? (16.8.10 and .11)
28. fs roll over protection provided? (16.8.12)

Comments:

This checklist is based on EM 385-1-1, dated 3 September 1996. Use of this checklist is optional.



MACHINERY & iVIECHANIZED EQUIPI\IENiT CENNNCEilON rORNN

From: (Contractor)

(Sub-Conn-acror)

Conract No Ti t le ;

To: Contracting OfficerROICC COTR

Subj :  SAFETY CERTIFICATTON oF . l tACHtNERy

Rel  (a)  U.  S.  Armv Corps o i  Enrrncc:s [ \1  - :E_i -  l -  |
Saferv and Healrh Rcuurrcmcnrs \ l rnuai

AND MECHANIZED EQUIPMENT

i .  Inspec t ron  and cer ( t f i ca t ron  o l  : r . . : rn rncn
made as shown be low

:.rnci mechanrzed eguipmenr- as required bv reference (a) has been

Iden t i f i  car ron  o l -  equrpmcnr

( t )

( 2 )

Date

Date

Date

Date

( j )

(4 )

(5 )

Date

2 .  Theabove  l i s redequ ipmen( rs@ O@
CoMPETENT pERSoN und ̂ou,ff i

Name-  T i t . le .  and s rgnature  o ,  comDerent  mechanrc  mak inq  rhe  inspec t ron :

Name

Firm

Signarure

Copy to :
Contract File

Ti ' le
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RP1.1 : Radiological Protection Program

Puroose
To establish the radiological protection program
for operations involving radioactive material or for
providing access to radiological areas.

1211V20Q1 - Netu
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Document Type: procedure
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Radiofogical Protection Procedure Procedure: RP1-1: Radiological Protection Program - Version 1A1A2001

1.0 PURPOSE

The purpose of this procedure is to define Tetra Tech FW, Inc. (TIFW) requirements for
radiological protection.

2.0 SCOPE

This procedure applies to work involving the use and/or handling of radioactive material or work in
areas controlled for the purposes of radiation protection. This procedure may not meet all of the
requirements for projects involving naturally occurring radioactive materials, or for projects
regulated by a host state. In these cases a review of the applicable regulations is needed during
project planning.

MAINTENANCE

The Director, Environmental, Safety and Quality (ESO) Programs is responsible for updating this
procedure. Approval authority rests with TtFW's President and Chief Executive Officer.
Suggestions for revision will be submitted to both the department responsible for updating the
procedure and the Executive Director, Administration and Compliance.

DEFINITIONS

See RP1-2, Glossary of Radiological Protection Terms.

DrscusstoN

3.0

4.0

5.0

5.1 Responsibilities

5.1.1 Line Management

Line management is responsible for the implementation of and compliance with the requirements
of the TIFW Radiological Protection Program (RPP) and applicable TIFW Radiation Protection
procedures.

Line Management is responsible for forwarding any Task Initiation Procedure (TlP) or modified
TIP reviews for proposed projects involving exposure to ionizing radiation or radioactive material
to ihe Director, Health Phpics Programs, for inpuUapproval. Involvement includes the use of
subcontractors who may use radioactive material or radiation generating devices in the course of

' their work, such as field radiography, the use of soil density gauges, well logging, etc.

The Project Manager shall ensure that project personnel have education, training and skills
commensurate with the radiation hazards involved.

5.1.2 Field Personnel

Field personnel include all TIFW and subcontractor personnel on the job site.
who have the potential to receive occupational exposure to radiation will

Tetra Tech FW, Inc.
Proprietiary I nformation

All field personnel
receive adequate

page 3
Uncontrolled Copy



Radiological Protection Procedure Procedure: RP1-1: Radiological Protection Program - Version 1211212001

radiation training prior to beginning the work (RP2-11, Radiation Safety Training). Field personnel
will comply with requirements of the RPP and applicable Radiation Protection procedures. All
personnel have the responsibility to report radiological safety issues or concerns, including
incidents and unplanned events, immediately to project management and ESQ staff.

5.1.3 Health Physics Personnel

The Director, Health Physics Programs is appointed by the Director, ESQ Pfograms to be the
senior health physicist for TIFW. The Director, HPP is responsible for reviewing project plans,
which involve the use, or handling of radioactive materials, or access to radiological areas to
ensure compliance with the requirements of this procedure. Working with the Environmental,
Safety and Quality (ESO) Resource Managers, the Director, HPP will assign an individualwho will
serve as Project Health Physicist (PHP) to provide day-to-day guidance on radiological protection
issues. The Director, HPP reviews and recommends revisions to this procedure and applicable
Radiation Protection procedures.

fhe Director, HPP or designee has responsibility for:

. Serving as the Resource Specialist for Task Initiation Procedure (TlP) review for
proposed projects involving exposure to radiation or radioactive material;

o Assisting with the development of site Environmental, Health and Safety (EHS) plans and
approving EHS plans for projects which involve the use or handling of radioactive
materials or access to radiological areas;

o Ensuring appropriate project staffing to implement the requirements of this program;
o Providing guidance to TIFW personnel on radiological protection issues;
o Performing the program audits defined in A-21, Audits;
o Developing or approving radiation safety training materials or courses; and
o Maintaining radiological exposure records.

The Director, HPP may delegate project responsibilities to other TIFW Certified Health Physicists
(CHPs). However, the individual who assists with the development of the site EHS plan and who
is an approver of the site EHS plan(s) will be the PHP.

The PHP is responsible for:

o Assisting in the development of the site EHS plan, and approving the plan;
o Assisting in identifying project radiological analyses needs and identifying/selecting

analytical contractors;
o Providing health physics guidance oD ?o ?s:Il€eded basis;
o Providing radiological control/protection technician services;
o Conducting required radiological safety training;
o Reviewing and approving project field procedures which involve the handling of

radioactive materials or access to radiological areas;
o Conductingradiationincidentinvestigations;
o Conductingradiologicalprojectinspections;and
o Ananging for and assisting in program radiation protection audits defined in TIFW

Corporate Procedure A-21, ?udits."

Note: Audit frequenry should be annual for all projects not associated with a DOE contracl lf a
DOE contract is involved, then the audit frequenry should be 1/3 of program elements annually
such that all elements are reviewed every three years.

5.1.4 Environmental, Health, and Safety Personnel
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The Project Environmental and Safety Manager (PESM) is responsible for ensuring that all EHS
plans for projects involving potential exposure to radioactive materials or access to radiological
areas are reviewed and approved by the Director, Hpp or their designee.

The Environmentaland safety supervisor (ESS) is responsible for:

o Assisting in the implementation of the radiological protection requirements specified in the
EHS plans and this program; and

o Maintaining a project site file of radiological protection training, dosimetry records,
radiological surveys, radiological incident investigations, and other documentation
pertinent to this program and the EHS plans and providing copies to the Director, ESe
Programs at the conclusion of the project.

5.1.5 ProcurementPersonnel

Procurement personnel are responsible to ensure that all procurements related to the following
are approved by the Director, Health Physics Programs prior to procurement:

r Radioactivematerial;
o Radiation producing devices;
o Dosimetry services (thermoluminescent dosimeters, bioassay analyses, whole body

counting services);
o Portableradiologicalinstrumentation;
o Fixedradiologici l instrumentat ion;and
o Subcontractors who may use radioactive material or radiation generating devices in the

course of their work, such as field radiography, soil density gauges, well logging, etc.

5.2 General Requirements

The policies in this procedure establish radiation protection standards, limits, and program
requirements for protecting individuals from ionizing radiation.

The requirements of the TIFW radiological protection program procedures do not apply to:

o Activities conducted outside the United States on teritory under the jurisdiction of a
foreign government to the extent governed by occupational radiition protection
requirements agreed to between the United States and the cognizant government; or

o Background radiation, radiation doses received as a patient for the p=urposes of medical
diagnosis or therapy, or radiation doses received from participation as a subject in
medical research programs.

Nothing in the Tetra Tech FW, lnc. Radiation Protection Plan (RPP) will be construed as timiting
actions that may be necessary to protect health and safety.

TtFW's involvement in the use or handling of radioactive materials occurs under the authority of ,
the Nuclear Regulatory Commission (NRC), or the Department of Energy (DOE), the U.S. Corpu
of Engineers (USACE), or other customer-owned piograms. TIFW has established baseline
radiological protection objectives and requirements against which applicable NRC, DOE, USACE,
or other customer programs are assessed to ensure TIFW employees are being provided a levei
of protection against radiologicalhealth risks commensurate with iorporate EHdpoliry.

The requirements contained in this procedure will be implemented in addition to any requirements
imposed by client programs. However, specific elements of a client's program may be
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implemented in tieu of TtFW's if the client program requirements are deemed to provide the same
or greater level of protection- The decision to substitule client requirements will be made on a
case-by-case basis by the PHP with concurrence of the Director, HPP. The site-specific EHS
plans will document such approval.

5.2.1 Education, Training and Skills

Individuals working on a site where radiation or radioactive materials are present above natural
background shall have education training and skills appropriate to the dscharge of their

. responsibilities. Training requirements for the project shall be documented in the EHS plan and
approved by the PHP. The following table suggests training appropriate for various kinds of
project activities.

PRO.'ECTACTIVITY

RECOMMENDED TRAINING

Project

Orientation

GERT

See RP2-11

RWT

See RP2-11

RGT

See RP2-11 Other

ManagemenUSupervision X X

Direct Responsibility for

Radiation Protection

X X X

Use of Radioactive Materials X X X

Vlaki no Radiation Measurements X X

Clerical X

* Subject to agreement of the PM and the PHP-
*" Depending on the complexity of the project and the recommendation of the PHP.

5.2.2 WrittenProcedures

This procedure is supplemented by RP1-2, Glossary of Radiological Protection Terms, RP1-3,
Regulatory Requirements lmplementation, and the following radiological protection implementing
procedures:

. RP2-1: As Low As Reasonably Achievable (ALARA) Program - Provides requirements
for maintaining radiological impact to workers, the public and environment ALARA.

. RP2-2'- Standards for lntemal and Extemal Radiation Exposure - Provides radiation dose
limits for personnel working on TIFW projects.

. RP2-3: Radiological Monitoring of Individuals and Areas - Provides requirements for
monitoring personnel for external and intemal exposure to radiation or radioactive
material.

. RP2-4: Radiological Enty Control Program - Provides requirements for entry to
radiologically posted areas.

o RP2-5: Radiological Posting and Labeling - Provides requirements for posting and/or
labeling of radioactive materials or radiologically controlled areas.

o RP26: Respiratory Protection for RadiologicalActivities - Provides requirements for use
of respiratory protection in radiological areas.

,D RP2-7: Radioactive Contamination Control - Provides requirements for control of
radioactive contam ination.

. RP2-8: Radiological Protection Records - Provides requirements for the maintenance
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and retention of radiological protection records.
o RP2-9: Reports to lndividuals - Provides requirements for reporting of radiation exposure

to individuals.
o RP2-11: Radiation Safety Training - Provides requirements for radiological

training of site personnel.
o RP2-12: Radiological Design and Control - Provides requirements for design and

controf of radiofogical facilities.
o RP2-13: Sealed Radioactive Source Control - Provides requirements for the

control of sealed radioactive sources-
o RP2-14: Emergency Exposure Situations - Provides requirements for emergency

exposure situations at DOE facilities.
o RP2-15: Environmental Radiation Protection Provides requirements for

monitoring radioactive emissions, and release of equipment and property.
o RP2-16: Radiological Criteria for NRC or Agreement State License Termination -

Provides requirements and guidance for NRC or Agreement State license termination.
o RP2-17: Radioactive Waste Disposal - Provides requirements for characterizing

and disposal of radioactive waste from an NRC or Agreement state license.
o RP2-18: Radiological Incident Reporting - Provides requirementsfor ensuring

compliance to DOE and NRC reporting requirements.

These procedures provide a general requirements for implementation of a radiation protection
program. When necessary a third (lower) tier of radiological protection docurnents may be
developed and implemented to support compliance with this procedure. This level of procedure
details how to perform activities, such as taking soil samples, performing radiological surveys,
etc., and may be designated RP3-XX.

Stop Work Authority

TIFW and subcontractor personnel shall have the responsibility and authority to stop radiological
work when radiological controls are inadequate.

ln any situation in which stop work authority is used, the following requirements shall apply:

o Exercise stop work authority in a justifiable and responsible manner;
I Once work is stopped, do NOT resume until proper radiological controls have been

established; and
o Resumption of work shall require concurrence by the PHP and the Project Manager, or

Site Manager, as appropriate.

Records

Records will be retained in accordance with RP2-8, Radiological Protection Records.

REFERENCES

Department of Energy

1O CFR 835, Occupational Radiation Protection
DRAFT DOE Guide 414.2A,lmplementation Guide for Use with 1O CFR 830.120 and DOE Order

5.3

5.4

6.0

6.1
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5700.6C, Quality Assurance
DOE Guide 441.1-1, lmplementation Guide for Management and Administration of Radiation
Protection Programs
DOE Order 414.1 , Quality Assurance
DOE Order 5400.5. Radiation Protection of the Public and the Environment
DOE-STD-1107-97, Knowledge, Skills and Abilities for Key Radiation Protection Positions at DOE
Facilities

Nuclear Regulatory Commission

10 CFR 19 Notices, Instructions and Reports to Workers: Inspection and Investigations
10 CFR 20, Standards for Protection Against Radiation

TtFW Corporate Reference Library Procedures

Administrative Procedu re A-21,Audits. E
Radiological Protection Program Procedure, See Section 5.2.2 for reference procedures.

Tetra Tech FW, Inc.

NOTICE OF OWNERSHIP AND CONDTTIONS OF USE

This document is the property of Tetra Tech FW, Inc. "(TIFW)" and is loaned for use subject to recall for
any reason at any time without prior notice and with the distinct understanding that it is to be used only for
the duration of and in connection with the performance of work for TIFW. Please observe that the
material herein is copyrighted and protected by the laws pertaining to copyright.

Should any circumstances arise under which you will no longer require this document for the specific
purpose for which it is loaned to you, it must be returned promptly. Under no circumstance shall this
document be transferred or loaned to any other unauthorized individual, firm, or corporation without the
express written permission of the CEO or designee.

In the event such permission is obtained, the person who obtains such permission shall be responsible for
obtaining compliance with the conditions set forth in this Notice by any person to whom he/she may loan
this document-

This document will be updated periodically as new concepts and practices are developed., Such revisions
shall be effected by issuing new or revised sections to ensure uniform practices. Deviations to the
enclosed information may be authorized, when appropriate, based upon warranted circumstiances.

Sections shall not be removed from this document except as required by revisions or cancellations.
Employees are not to rely on printed versions of this document (except as described in TIFW procedure
A-1, Procedures, Authorization, Preparation and Distribution) and shall refer to the Lotus Notes database
for the most cunent requirements.
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RADIATION PROTECTION PROGRAM
For

IIUNTERS POINT SHIPYARI)

1.0 Introduction

This document describes the Radiation Protection Plan for site work performed by Tyetra Tech FW at Hunters
Point Shipyard, San Francisco, Califomia. This radiation protection plan is a generic plan to be used as an
addendum or an example of a progrzrm that will be part of each Site Specific Health and Safefy Plan. It provides
for the radiological protection of personnel working on site and ensures compliance with the applicable NRC,
federal and state regulations.

1.1 Purpose

Previous studies at IIPS have found radioactive point sources, chiefly consisting of dials and other objects painted
with radium paint @adium-226) and other radioactivity. The Navy has required project management to
implement a plan to assure that radioactive material is not removed from the site and that if there is radioactive
material that such material will be managed appropriately. Radiation protection and the use of this plan for those
purposes ss required at the time radioactive materials are identified by means of the radiological screening survey.

1.2 Applicability

his plan applies to all Tetra Tech FW personnei and subcontractors on the project. This plan is in effect until
ite characterization operations are complete at the site.

2.0 References

. Code of Federal Regulations, Title 29, Section 1910.96, Ionizing Radiation

. California Code of Regulations, Title 8, Article 102 and Title 77, Chapter 5, Subchapter 4 (commencing at
Section 30100) of the Califomia Administrative Code

o Tetra Tech FW Radiological Protection Programs:
o RPl-l Radiological Protection Program
o RP3-32 Radiation Surveys
o RP3-33 Contamination Surveys
o RP3-36 Shipment and Transporting of Radiological Instrument Check Sources
r RP3-37 Portable Radiation Detection Instrumentation Operational Checks
o RP3-38 Radiological Screening Surveys

3.0 Radiation Safety Orgunization and Responsibilities

Tetra Tech FW is committed to maintaining a radiation protection program for the protection of Tetra Tech FW
employees, subcontractor personnel, visitors to the site, and the general public. Every individual involved in
work within the restricted area has the responsibility for radiation safety and proper performance of their

lirssigned operational duties. This section describes these basic responsibilities.
-
t

3.1 RadiationProtectionOrganization



The organizational lines and responsibilities for radiation protection originate with the individual worker and gol
through the ESS (SHSS) to the Project Manager, the Program Manager, the Program Environmental Safety f
Manager (CnD, the Director, Health Physics Programs (CHP) and the Director, Environmental Health and
Safety Services.

3.1.1 Project Manager

The project manager (PjM) has overall responsibility for assuring that the work is conducted in accordance with
requirements of the contract. The PjM is responsible for communication and information exchange with the
client and concerned regulatory orgxizations. The PjM's radiological protection responsibilities are:

o Be aware of the radiological exposure conditions for the job tasks under hisArer direction.
o Ensure that the personnel under hislher direction are provided with the proper radiation protection

training and have the specific knowledge concerning the details of the job assignment
o Ensure that the personnel under hisftrer direction adhere to the radiological protection rules,

regulations, and procedures. Counsel and/or recommend re-training or disciplinary action for those
personnel who violate radiological protection rules, regulations or procedures.

o Frequently observe jobs in progress to ensure adherence to the radiological protection rules,
regulations, procedures and Tetra Tech FW radiological protection progmm and recommend changes
to the radiation protection program as needed to reduce radiation exposrire.

o Responsible for the direction and supervision of the technicians, subcontractors, laborers, and daily
operations

3.1.2 Radiation Safety Office (RSO) or Site Health and Safety Specialist (SHSS)

The RSO or the SHSS in the absence of the RSO has primaryresponsibility for the adequacy of site radiation
protection measures and AT.ARA (As Low As Reasonably Achievable) programs, and for ensuring compliance
with radiation protection rules, regulations, and procedures. The RSO (or designee) will be assigned the
following specific responsibilities:

. Implement and maintain the site radiatioir program including applicable plans and procedwes.
o Monitor and evaluate the radiological status of the project and the site.
o Make reconunendations for the control and elimination of existing and potential radiological hazards.
o Issue dosimetry devices and ensure adequate exposure monitoring procedures are in place for project

activities.
o Function in an advisory capacity to assist personnel in carrying out their radiation protection

responsibilities.
. Stop work if conditions indicate that a potential for an unanticipated excessive radiation exposure to

personnel or the general public exists or an individual violates the radiation protection rules, regulations or
procedures which may adversely affect personnel working at the site or the general public.

o Ensure that radiation exposures are AT ARA.
o Assist in providing required reports of personnel exposures to individuals and to applicable regulatory

agencies in cooperation with the Director, Health Physics Programs, Tetra Tech FW Corporation.
o Implement and maintain records of radiological surveys and evaluations.
o Ensure adequate radiation safety training is provided to all project personnel and maintain documentation.
o Prepare, implement, and maintain a radiological respiratory protection program, as necessary.
o Arrange, as required, all necessary services for bioassay analysis.



Arrange maintenance and calibration service and maintain associated records for radiation survey
instruments used at the site.

o Ensure that all required monitoring is performed at the site.
o Ensure that occupational monitoring is provided for workers who may come in contact with radiologically

contaminated material.
o Perform periodic safety and quality reviews and monitor activities of project operations to ensure

compliance with this plan.
o Review planned site activities and implement safety procedure to ensure safe performance and completion

of the work.

3.1.3 Radiological Controls Technician

Tetra f.rfr pWlorporation will provide radiological controls technicians (RCT) to implement the health
physics monitoring and surveys required by regulations, Tetra Tech FW Corporation's programs; and this plan..
The RCT will:

o Implement the radiation protection program under the direction of the SHSS, the PESM, and the Director,
Health Physics Programs.

o Perform and interpret, in consultation with the PESM and/or the Director, Health Physics Prograrns, all
required monitoring and surveys.

o Implement and enforce radiological protection requirements under his/her control.
. Stop work when necessary to maintain a safe radiological and industrial work area.

lr.r.o Individuals

Each individual is responsible for demonstrating familiarity with the radiation protection program, for strict
adherence to the radiation protection rules and regulations, and for minimizing radiation exposure to the
maximum extent possible. Flagrant or willful disregard of radiological protection rules, regulations, or
practices may result in disciplinary action. Individual's basic responsibilities are:

o All individuals working in any restricted area will have a working knowledge of site radiological protection
rules, regulations and procedures. This will be accomplished by training and instruction commensurate with
the individual's work assignment.

o Individuals shall know the specifics of the task or job that they are to perform. This should be accomplished
through the use drawings, diagrams, plans, technical manuals, standard operating procedures, or instructions
from supervi sory p ersonnel.

o Individuals will understand and follow the radiological protection requirements. Individuals should
acquaint themselves with the radiological status of the areas they are assigned to work in.

o Individuals will discontinue work on a job or task whenever problems arise that may adversely affect the
overall radiation exposure received from the job or the radiological status of the job. The individual will
notify the RSO to reassess the situation.

o Individual workers are not expected to be experts in radiological controls, consequently, radiological
controls supervisor personnel (e.g the RCT and/or the RSO) will always be available while work in affected
areas is in progress. Individuals will follow directions of the RCT and/or the RSO to the maximum extent
possible.
lndividuals are required by federal regulations to report promptly to management any condition that may
lead to or cause a violation of the radiation protection rules or regulations or unnecessary exposure to

t
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radioactive materials. lndividuals will make these reports to their immediate supervisor, health physics
personnel, the RSO and"/or SHSS or the PESM.

3.1.5 Director" Health Physics Programs

The Director, Health Physics Programs (CHP) or designee will advise the PESM and the RSO and/or the SHSS
as necessary to ensure the radiological and technical aspects of the project meet ail federal and state standards.
The CHP will:

o Make reconunendations to the PESM, the RSO and SHSS for the control and elimination of existing and
potential radiological hazards.

o Function in an advisory capacity to assist personnel in carrying out their radiation protection
responsibilities.

. Request that work stop if conditions indicate that a potential for unanticipated excessive radiation exposure
to site personnel or the general public exists or if an individual violates the radiation protection rules,
regulations, or procedures which may adversely affect personnel working at the site or the general public.

o Assist in training of individuals in the biological effects of radiation as needed.
o Coordinate and assist the PESM on the oversight of any bioassay and dosimetry program to ensure proper

monitoring of internal and extemal exposures.

4.0 ALARA
AT AIU{ means "As Low As Reasonably Achievable". It is Tetra Tech FW's policyto maintain radiation
exposures to its employee, subcontractors, and the general public as far below the limits specified by federal 1|,
law as is reasonably achievable. The ALARA program is implemented through the training of employees and It
subcontractors, by work procedures and site control, good housekeeping practices, and as necessary, use of
personal protective equipment.

5.0 External Exposure to Radiation

5.1 Requirements

Tetra Tech FW Health Physics Programs have been developed and are directed by a Certified Health Physicist
(CHP) who serves as the Director, Health Physics Programs. Consistent with the commitment to ALARA,
administrative control limits are established at levels below regulatory limits to prevent inadvertent
overexposure, and to serve as an action level and control point to establish a radiation exposure that should be
investigated. The administrative exposure limit for the project is established at a Total Effective Dose
Equivalent (TEDE) of 0.05 rem for the entire project. If an individual receives an exposure that exceeds an
administrative limit, an investigation will be conducted to determine the cause of such exposure and to
determine if future exposures can be avoided.

5.2 Exposure Control

The basic methods used to control radiation exposure include training, personnel monitoring, evaluation of
radiological conditions, use of work instructions and site control procedures, posting areas, implementing
engineering controls, and specifying/using personal protective equipment.

5.2.1 Personnel Monitorine and Dosimetry



1,The RSO is responsible for ensuring that all site personnel are appropriately monitored for exposure to ionizing

Jadiation. If after site assessment, it is determined by the CIIP that dosimetry is required, the RSO will ensure- 
that all individuals will wear dosimetry devices specified by the CHP. Visitors will not wear dosimeters as they
will not be allowed to enter a controlled area. The wearing of dosimetry devices will be managed in
accordance with Tetra Tech FW Health Physics Programs as specified by the CHP.

5.2.2 Personnel Exposure Investigations

If a situation occurs where there is suspected or known exposure of personnel in excess of the TEDE, the
incident will be reported immediately to the SHSS who will noti4r the PESM. Evaluation will be made by the
PESM in consultation with the CHP.

5.2.3 Site Control

Since radiation hazards, once discovered by screening methods, are hazards in addition to the other chemical
hazards at the site, an enhanced site control program will be established at such time. This program will require
that all personnel leaving the work area are "frisked" for radioactive contamination prior to leaving the
controlled zone (exclusion zone). Additional requirements will be established once these hazards are identified.

6.0 lnternal Exposure to Radiation

6.I Requirements

].tru Tech FW Health Physics Programs have been developed and are directed by a Certified Health Physicist
- 

(CF[P) who serves as the Director, Health Physics Programs.

6.1.1 Federal Reguiations

lntemal radiation exposwe must be maintained within the limits specified for Derived Air Concentration (DAC)
for radioactive materials in air for the controlled (reskicted ) areas and the non-conkolled areas (unrestricted).
Refer to 10 CFR 20, Table 1, Appendix B.

6.1.2 Administrative Control Limits

Consistent with the project's commitment to AI ARA, administrative control limits are established to prevent
inadvertent overexposure, and to serve as an action level to establish when engineering and administrative
controls, and personal protective measures are implemented. Administrative control limit for airborne
concentration of radioactive materials is set at 10% of the applicable DAC value. Areas that exceed the control
limits will be posted as an Airborne Radioactivity Area. Engineering andlor administrative conkols will be
implemented, as practical, to reduce the airborne concentrations of radioactive materials below the control
limits. When such controls are not feasible or ineffective in reducing the concentrations below the control
limits, respiratory protection equipment will be used.

6.1.3 Bioassay Samples

lfh. Director, Health Physics Programs will determine if bioassays of workers is required prior to the start of
-any 

work, once a survey or screening procedure has identified the presence of radioactive materials.

6.2 RespiratoryProtection



To minimize the potential for an intemal uptake of radioactive material, respiratory protection will be evaluatefl
and provided as needed. When needed, air sampling and required respiratory protection will be provided as
specified by the PESM. Full-face air purifying respirators with P100 (HEPA) cartridges wili be the first choice
for personnel protection in areas with high airborne radioactivity. If air samples, indicate airborne
contamination levels are too high for the use of air purifyrng respirators, all work will stop until other methods
are developed to control airborne concentrations of radioactive materials.

7.0 Controlled Access Areas

Controlled access areas are established for the purpose of controlling radiation exposures to all workers, visitors
and the general public.

7.1 Definitions

o Controlled Access Area - an area to which entry is regulated to prevent unnecessary radiation
exposure.

o Radiologically Controlled Area - an area which requires health physics monitoring and dosimetry.
This area will be fenced or roped off and will be posted. The area will include any exposed
excavation which has the potential of containing radioactive material or which is known to have
contained a radiological anomaly based on site surveys. Site support equipment will be segregated
from the controlled are to limit workers exposure from the radiation areas.

o Clean Area - an area where radioactive material is not present in quantities large enough to warrant
radiation protection practices. Areas outside the restricted area are considered "clean areas." In
addition, certain areas within the controlled area may be temporarily designated as "clean areas".
The site support area is a clean area.

r Radiation Area - an area, accessible to individuals, where radiation levels could cause an individual
to receive a dose equivalent in excess of 0.005 rem in t hour at 30 cm from the radiation source or
from any surface which the radiation penetrates.

o Airborne Radioactivity Area - an area posted as such if the concentration of airborne radioactive
materials exceeds 10% of the DAC.

o Radioactive Material Storage Area - an area or room designated for storage of contaminated or
potentially contaminated radioactive material. The area must be posted.

7.2 Controlled Access Area Entry Requirements

All personnel entering the controlled access area will have received training in radiation safety or will be
escorted by personnel that have received the training. Al1 individuals entering the controlled access area will
read and sign the Site-Specific Health and Safety Plan acknowledging their understanding and adherence to the
requirements set forth in that document. There shall be no eating, drinking, smoking, or chewing allowed within
the area except in designated "clean areas." The need for respiratory protection will be evaluated and
documented for all personnel entering an Airborne Radioactivity Area.

All personnel and equipment/material leaving the restricted area will be surveyed for radioactive contamination
prior to exiting the area.

7.3 Clean Area Requirements



rClean areas will be surveyed for radioactive surface contamination at a minimum of once per week. Clean

lhr.ur will be promptly decontaminated if surface contamination levels exceed the values specified for the'
proJect.

8.0 Training Requirements

Training is one of the most important elements in an effective radiation protection and ALARA program. The
amount and type of training depends upon the individual's work assignment.

8.1 RegulatoryRequirements

10 CFR 20,29 CFR 1910.96, and 8 CCR Article 102 require that training be given to radiation workers.

8.2 Training

. 8.2.1 All Workers

All workers will receive the following training:

o Fundamentals of Health Protection
o The radiological and toxic hazards of exposure to radioactive materials
o How radioactive materials enter the body
. Why exposures to radioactive materials should be kept as low as reasonably achievable

(ALARA)
o Personal Hygiene on Site

o Wearing protective clothing
o Using respirators
o Eating, drinking, smoking, and chewing only in designated "clean" areas.
I Using proper methods for decontamination

. Site Specific Conhol Systems
o Standard operatingprocedures
o Site control procedures
o Security and access control to designated areas
o Hazards specific to this site

o Health Physics Protection Measurements
o Measurements of airborne radioactive materials
r Possible bioassays to detect radioactive materials
o Surveys to detect contamination of personnel and equipment
o Personnel dosimetry and dose limits

o RadiationProtectionRegulations
o Employee rights
o Radiation protection requirements in the DOE radiological Controls Manual
r Fertile female and fetal protection.

o Emergency Procedures
o Personnel injury
o Fire
o Site Evacuation



. Site-Specific Health and Safety Plan emergency procedures.

8.2.2 Training for SHSS and Radiological Control Technician (RCT)

The SHSS and the RCT will have attended a course of instruction of at least 8 hours in duration which contains
a basic review of radiation, a discussion on the units used for measuring radiation, radiological concerns,
radiation protection and risk assessment, operation of radiation measuring instruments, obtaining survey
samples and data, regulatory compliance, handiing radioactive materials and check sources, and managing a
radiation safety progam. This training must meet training as recommended or specified by the Director, Health
Physics Programs.

9.0 Calibration of Equipment

Refer to Tetra Tech FW Radiological Protection Program RP3-37 "Portable Radiation Detection
Instrumentation Operational Checks."

10.0 Reeords and Reports

Refer to the specific Tetra Tech FW Radiological Protection Programs referred to in this plan for the tlpe of
documentation and reports that must be prepared.

11.0 RadiologicalControls

Potential radiological hazards associated with the performance of the project and exposwe pathways include th|
following:

11.1 External Exposure to Gamma and Beta Radiation
Thin layers of material readily stop beta particles. Protective clothing is useful in reducing exposure to
extremely low levels. Beta radiation, although more penetrating than alpha, is stopped by protective clothing or
within the outer dead skin layers. Beta radiation protection for the eyes and sensitive are'as should be used to
minimize internal exposure. Gamma radiation will penetrate significant thicknesses of material; therefore,
protective clothing is of little value in the reduction of extemal garnma radiation exposure. Methods of
reducing exposure to gamma radiation include minimizing time spent in close proximityto the matet'ral,
maintaining sufficient distance from any significant sources, and introducing shielding materials between
sources and personnel. For the work activities to be performed and the levels of rnaterials that may be present
at the project site, the potential hazards associated with external exposures to radiation are minimal.

11.2 Internal Exposure to Alpha particle Radiation Through Inhalation
Interior and exterior surfaces of equipment may become contaminated with removable, dispersibie
contamination, introducing the possibility of intemal exposure to the radionuclides. Appropriate engineering
controls, administrative management controls, and respiratory protective equipment will be used as necessary
during specific activities to reduce potential inhaiation or ingestion by workers. Selection of appropriate
protective measures is based on results of surveys and sampling prior to and during work activities. Airborne
radioactivity will be monitored on a daily basis during operations. The monitoring will use a low-volume
perimeter air sampler, if required by the PESM.

I



^11.3 Internal Exposure to Alpha Particle Radiation Through Ingestion

JtirUo*e or surfaci contamination may be transferred to the mouth of an individual by breathing or direct
-physical 

contact and the material ingested. Methods of minimizing internal exposures via ingestion include
conducting contamination measurements when leaving potentially contaminated areas, maintaining good work
practices and good hygiene during the project, prohibiting acts with increased likelihood of ingestion and
wearing appropriate personal protective equiprnent.

12.0 Radiological Monitoring and Sampling

At the beginning of the project, a radiation survey of the work area will be performed as described in Tetra Tech
FW Radiological Protection Program RP3-32 "Radiation Surveys". During the course of the project, a radiation
survey of clean support areas will be performed at least once each week using the same procedure.
Contamination surveys will be performed as described in Tetra Tech FW Radiological Protection Program RP3-
33 "Contamination Surveys." A contamination survey will be performed daily at the access control point to
assess the adequacy of contamination control. Also a daily contamination survey will be conducted in the
controlled work areas. Personnel contamination monitoring will be performed when personnel exit a controlled
area. Perimeter air monitoring will be performed using dust samples collected by a low-volume air sampler.
The samples will be analyzed using the instrumentation selected for this project.

l2.I Radiological Instrumentation

^Refer to the Radiological Survey Procedures for selection of instrumentation. Also refer to RP3-37 which has

l"rn discussed previously. Check source will be kept in a locked container and managed as described in Tetra
-Tech FW Radiological Protection Program RP3-36 "Shipment and Transporting of Radiological lnstrument

Check Sources."

13.0 Decontamination

Should equipment or personnel become contaminated with radionuclides, the equipment or personnel must be
decontaminated. Measurements of contaminant should not be averaged over more than one square meter. For
objects ofless surface area, the average should be derived for each object.

13.1 Equipment

Equipment or materials that are contaminated in excess of release limits established by the CIIP will be
decontaminated using such methods as washing with soap and water, or removing tape (if used) before removal
from work area. Storing equipment in a relatively uncontaminated area and allowing radioactive decay to
reduce the contamination levels is an acceptable procedure for short-lived decay products. If any contamination
is detected, decontamination measures will be implemented again.

13.2 Personnel

Personnel "frisking will be performed as described in RP3-33 referenced previously. The release limits for

^personnel will not exceed 100 counts per minute above background for betalgamma using the Eberline HP260

Jrobe. When personnel exit a controlied area, they will remove any protective clothirrg *A place clothing in
-the designated disposal container. The RCT will perform an exit survey of the whole person using a step-off

pad as necessary. Personnel who still have levels above this level will perform further decontamination to



include brushing or washing of boots, hand/or face washing and potentially complete body washing prior to
exiting the site.

I3.3 Disposal of Wastes

Wastes will be handled and stored separately from other wastes that have no measurable radioactivity. The
waste containers will be labeled and stored in an area desisnated bv the RPM.

14.0 Anomaly Removal Packaging

A1l radiological anomalies removed from the excavation area will be surveyed for radiation and contamination
and will be packaged in metal drums for future disposal. These containers will be sealed, surveyed, and labeled
prior to placing them in a designated radioactive material storage area.

ATTACHMENTS

1. Radiological Survey Procedures and Remediation of Radioactive Point Sources
2 Tetra Tech FW Radiological Protection Program Procedures



RADIOLOGICAL SURVEY PROCEDURES

AI\D
REMEDIATION OF RADIOACTIVE POINT SOURCES

1.1 IN.SITU RADIOLOGICAL SURFACE SURVEY

The purpose of the in-situ radiological surface survey is to identify and locate surface and near-
surface (i.e., less than 12 inches bgs) radioactive anomalies for subsequent removal and off-site
disposal.

The in-situ surface survey will be a high-density survey performed using radiation detection
equipment utilizing gamma detectors. Typical system configuration consists of four 3-inch by 3-
inch shielded NaI(Tl) detectors (or equivalent) mounted abreast on a cart so that the detection
surface is approximately 3 inches from the surface of the ground, depending on the terrain being
surveyed. This arrangement is capable of surveying a path that is approximately three feet wide,
typicallyproviding reliable survey data up to a depth of approximately 12 inches. When ground
coverings such as gravel and asphalt are present, the effectiveness of the detection equipment is
reduced; however, radioactive anomalies can still be detected if they are located relatively close
to the surface. This limitation is not considered significant because asphalt and/or gravel on the
surface is not expected in this area.
The high-density survey process will result in a 100 percent scan survey when the terrain is
reasonably smooth and clear of obstructions. For terrain that is not smooth but is accessible to
personnel, the radiation survey can be performed utilizing a handheid 2-inch by 2-inch Na(Tl)
detector. Data analysis will be performed as it is received and questionable areas will be flagged
in the field for re-survey/verification. Locations where surface radiation levels are greater than
1.5 times the background willbe noted on a grid map. Handheld equipment wiil be used for
verification of the anomalies. Areas confirmed as containing radiation levels greater than the 1.5
times the "mean" background level established for the site will be physically marked and the
associated anomalies removed as described in below.
Details on the instruments that may be utilized for the radiological screening are presented in
Section 1.9.

I.2 REMOVAL OF RADIOACTIVE CONTAMINATED MATERIALS

Each radioactive anomaly identified by the site data processing team during the in-situ surface
survey will be investigated and associated point sources and/or contaminated soil/debris will be
removed. The area within a radius of 5 feet around (10-foot diameter) of the target anomalies
will be searched using aZ-inchby 2-inch NaJ(Tl) scintillation probe coupled to a survey meter
(or equivalent) to identify the specific location of each anomaly. Each location with an elevated
radiation level will then be excavated, and radioactive contaminants will be removed as
discussed in this section.
A small backhoe fitted with a smooth blade bucket and/or hand-digging tools will be used to
excavate areas with radioactive anomalies identified during the in-situ radiation survey. Soil in
an area centered on each anomaly will be excavated using the field instruments to guide the soil
removal. The excavated soil will be spread on a 20-mil polyvinyl chloride (PVC) liner adjacent
to the excavation and will be surveyed with a 2-inch by 2-inch NaJ(Tl) scintillation probe



coupled to a survey meter (or equivalent) positioned 4 to 6 inches above the soil surface. The
instruments may be fitted to a wheel and arm device capable of supporting the detector at the
desired height. Soil removal will continue until the source of the high gamma activity reading is
discovered and removed.
Following removal of each source of the elevated gamma activity reading, an additional 1-foot of
soil in all directions of the source will also be removed. When the point source and surrounding
soil are removed, the resulting pit will be re-scanned for radiation using the handheld detector. If
gamma radiation levels above 1.5 times background levels persist after identifiable point source
items are removed, further examination of the soil wil1be made until the source of the high gamma
radiation activity is found.
The soil excavated in each anomaly area and spread over the 20-mil PVC liner adjacent to the
excavation will also be surveyed for radiation. Excavated soil with a ganuna radiation count
exceeding 1.5 times background will be placed in aB-25 container box for further testing,
characteization, and disposal. Soil with gamma radiation cotrnts that are equal to or less than
1.5 times background will be placed in a separate stockpile for subsequent reuse as backfill
material or disposal. The radiological point sources (such as radium-containing dials) recovered
from each pit will be packaged in metal drums in accordance with Department of Transportation
(DOT) regulations specified in 49 CFR Subpart I, and will be stored in a designated and posted
radioactive material storage area for subsequent disposal. Additional details on management of
radiological point source wastes are also discussed below.
Details on the instruments that may be utilized for the radiological screening are presented in
Section 1.9.

1.3 SOIL EXCAVATION AND RT,MOVAL OF ADDITIONAL RADIOACTIVE-
CONTAMINATED MATERIALS

At the conclusion of the in-situ surface survey and subsequent removal of point sources and
radiation-impacted soiVdebris, the radiological removal of the site will be complete. However,
radiological contamination may extend deeper than 1 foot bgs in some areas based on previous
assays. Therefore, additional soil excavation will be required in those previous assayed areas to
expose, locate, and remove this contamination.

After each of the anomalies in the upper 12 inches of soil have been located and removed, an
excavator will be used to remove the remaining soil in the top l2-inch-thick layer of soil within
site.. Large-size debris will be segregated from soil during excavation. As required, a water
truck equipped with a hose will be used to mist the soil and debris during excavation and
segregation to minimize the potential for release of airborne contamination.
Both the debris and the excavated soil will be placed in dump trucks and hauled to a screening
pad constructed as described in Section later in this procedure. At the screening.pad, a second ex-
situ radiological survey of the material will be performed to identify radiologically contaminated
materials thatmay not have been detected during the in-situ surface survey. To perform the ex-
situ survey on the soii, it will be spread across the screening pad in a 6- to 8-inch layer and then
surveyed using the hand-held, backpack, or cart mounted NaI(Tl) scintillation detectors attached
to a portable count rate meter (or equivalent).
Debris that will be surveyed at the screening pad may include tree roots, vegetation from
previous grubbing and clearing activities, asphalt, concrete, wood, lumber, wood poles, piping,



tires, metal objects, plastic, glass or similar waste material. Because it is possible that the debris
may contain discrete radioactive sources (for exampie, radioactive instrument dials), to prevent
potentially radioactive materials from leaving the site, the debris will be surveyed for
radioactive-containing material using handheld NaJ(Tl) scintillation detectors attached to a
portable count rate meter (or equivalent).
Radiologically contaminated soil or debris exhibiting gamma radiation activity above 1.5 times
background that is identified during the ex-situ survey will be segregated as low-leve1 radiation
waste and placed into B-25 boxes. Discrete radioactive sources wiil be collected and placed in

Ziploc@ piastic bags and segregated from the soil and large debris to facilitate their disposal.

Soils that do not exhibit radiological activity greater then 1.5 times background will be placed in
a soil stockpile constructed pending subsequent disposal or replacement in the excavation. Large
debris that is not suitable for replacing within the excavation and that has been cleared of
radioactive-containing material will be placed in rolloff bins that may be temporarily stored
onsite pending transport to a CERCLA Offsite Rule-approved landfill for disposal.
After the first l2inches of soil and debris have been excavated, screened, and stockpiled/properly
contained, an in-situ surfuce survey of the excavation floor will be performed.. This survey will
be used to locate and identiff radiological anomalies in the 1- to 2-foot bgs soil interval in other
excavations. Each anomaly identified by this in-situ scan will be investigated and addressed
using the same procedures outlined.. When each anomaly has been addressed, the l- to 2-foot
bgs soil interval will be excavated from the each excavation. The excavation and subsequent
screening and waste management of the soil and debris within this interval will be conducted in
accordance with the procedures described in this section.
Additional iterative repetitions of in-situ screening, anomaly investigation and removal, and soil
excavation will be completed until the excavation is determined to not contain radioactive
material or gtoundwater is encountered whichever is sooner.

1.3.1 Screening Pad

A 75-foot by 100-foot pad for the spreading and radiation screening ofexcavated soils and debris

will be constructed on the project site. The soil and debris screening pad will be constructed of

two 20-mi1 layers of high densitypoiyethylene (HDPE) liner. Prior to constructing the screening

pad, the pad area will be cleared of rocks, debris and other items that could puncture the lower

HDPE liner. The first layer of the HDPE liner will then be placed directly on the ground surface.

A 6-inch layer of coarse sand will then be placed over the first layer of the 20-mil HDPE liner. A

second layer of 20-mi1 HDPE liner will then be placed over the coarse sand layer. The purpose of

this design is to prevent puncture of the layers, thereby preventing any contaminated soil or

leachate from coming in contact with the native soil. The screening pad will be bermed with

sandbags. Sumps will be installed to collect any water that may leach out from the contaminated

soil spread over the pad. A temporary storage tank with appropriate secondary containment will

be used to collect any leachate that accumulates in the screening pad sump. Any soil and debris

that is staged on the pad overnight will be covered to minimize the spread of contamination.



1.3.2 Soil Stockpile

Excavated soil will be placed on a 72}-foot-wide by 15O-foot-long stockpile containment pad
constructed of two layers of 2O-mil-thick HDPE liner similar to the screening and sifting pad,
except that the coarse sand layer will be 3 inches thick. Prior to construction, the stockpile the
area will be cleared of rocks, debris and other items that could puncture the lower HDPE liner.
The stockpile pad will be constructed adjacent to the screening and sifting pad. In accordance
with the SWPPP, the stockpile area will be bermed with clean soil or sandbags to prevent surface
water runoff or rainwater from coming into contact with the stockpiled material in accordance
with the RCRA staging pile regulations of 40 CFR, Part 264.554, and Section 25123.3 of the
California Health and Safety Code provision for stockpiling of non-RCRA hazardous soil. A 6-
to 8-inch-high berm will be constructed surrounding the stockpile area. The 20-mil HDPE liner
will be extended over the berm surrounding the stockpile pad. In addition, to prevent rain from
coming into contact with the stockpiled soil and to minimize wind dispersion of particulate
matter, the stockpiles will be covered with a 10-mi1 liner and secured with sandbags at the end of
each workday.

I.4 WASTE MANAGEMENT FOR RADIOLOGICAL DEVICES

The following subsections address specific control and management practices for discrete
radiological point source items.

1.4.1 Packaging and Storage of Radiological Materials

All discrete radiological sources will be placed in metal drums and packaged in accordance with
DOT regulations specified in 49 CFR Subpart I, following final verification of radionuclide
content of the material by gamma spectroscopy. Soil with gamma radiation count exceeding 1.5
times the background gamma radiation count will be placed inB-25 boxes. The contents of each
B-25 box will be recorded in the field logbook, and each B-25 box will be assigned a unique
identification number.
The B-25 containers and the metal drums containing radium-containing devices will be stored in
a designated and posted radioactive material storage area. This area will be designated.. All
boxes and containers will be surveyed and surface radiation measurements will be collected
using a Victoreen 450P ion chamber survey meter or equivalent. Prior to their transportation off-
site for disposal, metal drums and all B-25 boxes will be surveyed and surface radiation
measurements will be collected using a Victoreen 450P ion chamber survey meter or equivalent
detector. Radiation survey of the boxes will also include taking smear samples to assess
rernovable contamination. The smears will be subjected to at least a l-minute count with the
Ludium 2929 Dual Range Scaler or equivalent system. Any removable alpha contamination in
excess of the site free release limits of 20 disintegrations per minute (dpm) and the beta-gamma
radiation exceeding 500 dpm release limit will be recorded on a log. The box will then be
decontaminated and resurveyed.

1.4.2 Labeling and Posting of Drums Containing Radiological Waste

Each metal drum containing radiological waste will be labeled with an appropriate DOT label.
Transportation indices will be determined for each drum. The radioactivity contained in each
metal drum and maximum contact radiation levels will be measured in mR/hr. Following the
surveying and labeling, the metal drums will be placed on a pallet in a designated and posted



radioactive materials storage area and covered with plastic sheeting. The covered metal drums
will be posted with a "Caution - Radioactive Materials" sign. The sign will also note the
maximum surface radiation level (measured in mR/hr).

1.4.3 Collection and Identification of Radiological Devices

Point sources may include radium-containing devices such as radioluminescent dials, markers,
clocks, and other instruments. The sources will be placed in Ziploc@ plastic bags, and labeled
with the grid number and hole number where they were found. Each bag will be electronically
photographed and the radiation level measured using a MicroR meter or equivalent survey
instrument. A master inventory list will be constructed which will include: (1) the date of
collection, (2) gnd identification, (3) point source description, (4) radiation level, and (5) the
electronic photo.

1.4.4 Radiological Device Classilication

Recovered point sources are expected to be grouped into one of the following three
classifications:
1. Identifiable intact manufactured items

2. Debris or pieces from manufactured items, including rusted, corroded, or soil encrusted
items, and in some instances, flakes of actual phosphor material from dial or gauge faces

3. Soil or soil-like objects or material

1.4.5 Gamma Radiation Measurements and Activity Assessment

Gamma radiation measurements will be conducted for each point source or Ziploc@ plastic bag
containing point-source materials. Previous site investigations have identifiedRa-226 as the
primary radionuclide of interest. The dose rate at 1 meter for 1 milliCurie (mCi) of Ra-226 in
equilibrium with its decay products is listed as 0.84 mR/hr per mCi. The radioactivity of each
point source will be estimated by noting the radiation level at a specific distance from the point
source and by adjusting for the actual measurement distance by means of the inverse square law.
A standard measurement distance of 10 cm (4 inches) will be used. From inverse squile
considerations, the resultant dose at 10 cm per pCi of Ra-226 would be:

Dose ratelpCi:0.00084 mR/pCi x (100/10)2

:0.084 mR/triprCi
Dose rate measurements will be taken with the Technical Associates TBM-15 GM surveymeter
with the beta shield in place or with the Victoreen 450P ion chamber, or equivalent instruments.
In both cases, source to detector geometry will be taken into consideration when interpreting the
resultant measurement. For small point sources, the geometry will be verified experimentally by
noting the instrument response when exposed to a I pCi cesium-l37 check source. For larger,
volumetric sources, radiation measurement will be adjusted for extended source and self-
absorption factors.

1.4.6 Offsite Gamma Spectroscopy

Offsite gamma spectroscopy will be performed to confirm radionuclide identity and measure
waste activity to support packaging of discrete radiological sources for disposal. Gamma



spectroscopy will be conducted using a 3-inch by 3-inch NaI(Tl) scintillation spectrometer
connected to a Princeton Gamma Tech QCC Multi-channel Aaalyzer, or similar gamma
spectroscopy system. The energy range of 0 to 3.0 million-electron volt (meV) will be selected
for isotope identifi cation.

1.5 CONFIRMATION TESTING OF THE EXCAVATION

After the excavation is complete, verification sampling will be performed to confirm that the
radioactive-contaminated material has been removed and that the cleanup goal of less than2
pCilg for Ra-226 and the cleanup goals for other radionuclides of interest, if any, are achieved.
For consistency, verification sampling will be conducted after establishing a 30-foot by 3O-foot
grid along the excavation bottom (including sloped sidewalls). One sample will be collected at a
randomly located point within each grid cell. These samples will be subjected to radiochemical
analysis at a Navy-approved, State-certified laboratory to identi$ the types and activities of each
radionuclides present in the sample. This verification sampling will use EPA Test Method 901.1
and will be conducted in accordance with MARSSIM guidance.

1.6 BACKFILL PLACEMENT AND SITE RESTORATION

After verification sampling has been conducted, a land survey of the excavation will be
performed. This information will be used to locate the verification samples, assess the volume of
material excavated, assess the excavation contours, and assess whether any additional backfill
material will be required.
Excavated soil that did not contain radiation in excess of 1.5 times background will be used to
backfill the lower portion of the excavation. However, prior to placing this material back into
the excavation, samples will be collected from the stockpiled soii. These samples will be
subjected to radiochemical analysis at a Navy-approved, State-certified laboratory to verify that
radiological contaminants in excess of the cleanup criteria are not placed back into the
excavation
The upper limit for using excavated soil to backfill the excavation is 3 feet bgs. From 0 to 3 feet
bgs, clean imported filI material will be used to provide a buffer between the ground surface and
soil placed back in the excavation that may still contain chemical contaminants. Imported soil
will be considered acceptable for use to backfill the upper portion of the excavation if it meets
the following criteria:

o Organic chemical compounds are not present at concentrations above EPA industrial
Preliminary Remediation Goals (PRGs), or base-specific concentrations for TPH.

o Metals concentrations are not present above HPALs or EPA industrial PRGs,
whichever is greater.

Prior to placing imported fill material in the excavation, it will be tested to certiff that it meets
these criteria. Import fill testing requirements are discussed in the SAP.
Backfill will be placed in the excavation in 12-inch lifts. Where possible, the backfill material
will be compacted to approximately 90 percent of the maximum dry density using a roller
compactor, or equivalent. The final 6 inches of backfill will not be compacted, but willbe
graded to match its surrounding elevation for site restoration. The DON rnay elect to let the
surrounding plants naturally take over the area to simpliff the management of vegetation at the
site.



1.7 SITE AMBIENT GAMMA RADIATION LEVEL SURVEY

A survey of the site ambient gamma radiation levels by grid number will be conducted at
completion of the removal action and backfill of excavated areas. The purpose of the survey will
be to document any differences between the post-remediation ambient gamma radiation ievels
and general area background levels.
The survey will be conducted using the Victoreen 450P ion chamber survey meter or equivalent
survey meter. At the start of each survey session, the 450P instrument will be turned on,
functional checks will be performed, and the instrument will be allowed to stabilize for 5
minutes. (The 450P instrument has a digital liquid crystal readout display, which has a tendency
to cycle from one value to another.)
The site area will be divided into 100-foot by 100-foot square gnds, and each grid will be
surveyed for ambient gamma radiation levels. A measwement will be taken at the center of each
grid, approximately 39 inches (1 meter) above the soil surface. Some variation in the height
above the surface may occur because of unevenness of the terrain in certain parts of the site.
Several seconds (up to I minute) per reading will be required to ensure repeatability of the
measurement before the value is recorded. At dose rate ranges of 2 to 10 pR/lu, the inskument
has a tendency to cycle between values before repeatable readings can be obtained. The final
reading will be recorded in the radiological measurement log. Uncertainty in any reading will be
assumed to be +/- 20 percent.
The results will be identified by gnd leffer and row number and will be documented in a log. The
average site gamma radiation level will be calculated in pR/hr. Grids with radiation levels
higher than background will be identified. The average net dose rate will be calculated using the
background value that will be determined in accordance with Section4.20.2. The average net
dose rate will represent an average annual exposure ofper year (in mR/yr), if someone were
present 40 hours per week for 50 weeks per year.

1.8 FREE-RELEASE SURVEYS AND DECONTAMINATION PROCEDURES

As part of the demobilization activities free-release surveys will be conducted on all equipment,
tools and storage areas prior to their demobilization and decommissioning. Free-release criteria
of less than 20 dpm for removable alpha contamination and less than 500 dpm for beta-gamma
removable contamination will be specified for the site. Surface radiation must be less that 1.5-
times the established background levels.
Survey elements for excavators, dozers, and similar tlpe heavy equipment will include surface
scans and removable contamination smears taken at the cab interior, under-carriage, tracks, stick,
and bucket interior and exterior. Survey elements for loaders and backhoes, and similar rubber
tire equipment will include surface scans and removable contamination smears taken at all four
tires, the front loader bucket interior and exterior, left and right hydraulic stabilization pads, the
backhoe bucket interior and exterior, and cab interior. Hand tools used for radium-containing
material removal will be surveyed for free release. Tools include shovels, pry bar, pick, broom,
and similar items. If equipment survey results are below the site free-release criteria, the
equipment will be released to the equipment rental vendor.
The instruments used for free-release surveys will be Bicron Surveyor alpha survey meter (or
equivalent) and a Technical Associates TBM-I5 beta-gamma GM survey meter (or equivalent).
Smears will be taken and counted with the Ludlum 2929Dual Range Scaler (or equivalent) for



1 minute. Survey details and measurement results will be recorded in a radiological release
survey report and the radiological release 1og.

1.9 RADIOLOGICAL SURVEY AI{D SCREENING EQUIPMENT

Several types of instruments maybe used to conduct the radiation surveys, provide analytical
data, and monitor radiation control practices during project. The Ludlum 2360 data logger and
2-inchby 2-inchNa(Tl) scintillation probe, or equivalent data logger/detector combination, will
be the primary fieid survey instruments. Other portable field survey instruments (or their
equivalents) that may be used in the field include the following:

o Ludlum Model 2221wISPA-3

o Ludlum Modetr 18, GM, proportional and scintillation detectors

o LudlumModel 192 MicroR Meter

o Ludlum Model9Ion Chamber

o Ludlum Model lT Ion Chamber

o Ludlum Model 2241-3 Digital ScalerlRatemeter

o Ludlum Model 177 AlarmRate Meter

r Ludlum Model 2360Datalogger

o Ludlum Model 23504 Data Logger

o Ludlum Model3030 Alpha/Beta Scaler

o Eberline E-600 and associated smart probes

o Eberline E-140

o Victoreen 190

o Technical Associates TBM-15 thin-window [1.5 to2mglcm'] Gtut detector

o Bicron Surveyor alpha scintiliation survey meter

o Victoreen 450P Low Range ("microR") Ion Chamber Survey Meter

The following subsections address the calibration and background determination of selected
pieces of equipment that may be used at the site. Equipment used at the site that is not discussed
below will be calibrated and used in accordance with the manufacturer's specifications.

1.9.1 Calibration Verilication

Prior to use of the radiation instruments, field calibration verifications and functional checks will
be performed. The specific procedures will vary for each type of instrument and are discussed in
the following sections.
Ludlum 222lwlSPA-3 - Background and source check calibration ranges will be established as
the first step of the calibration process. Six readings (trwo sets of readings, three with a source



and three without a source) will be collected on scaler mode at l-minute interval counts. The
background and source check calibration ranges will be calculated as the average of each set of
readings plus or minus 20 percent. The initial source check range will be determined using a
uranium foil source located on the Victoreen 190 meter and later determined using a
1 microCurie (pCi) cesium-l37 (Cs-137) point source, and the source check ranges for the
uranium foil and the Cs-l37 point source wili be calculated and documented. Once the
background and source check ranges are established, the instrument will be checked prior to each
use to verify that the background and source checks are within the established ranges.
Ludlum 3030 Dual Range Scaler - Ludlum 3030 Dual Range Scaler system with a shielded
Ludlum composite zinc sulfide scintiliator optically coupled to a thin plastic scintillator allows
simultaneous detection of alpha particles in the zinc sulfide scintillator and beta radiation
detection in the plastic scintillator. The system can be used with a shielded sample holder that
accommodate 1.75-inch diameter smears.
A functional check will be performed daily including background and thorium-230 (Th-230) and
strontium-90 (Sr-90) reference source counts. The aipha channel function will be verified by
taking five 1-minute counts with a Th-230 reference source. The average of the counts will be
determined in dpm, and the counting efficiency and minimum detectable activity (IvIDA) will be
calculated.
Victoreen 190 - The Victoreen 190 Survey and Count Rate Meter is a portable instrument
equipped with a model {89-110D GM probe. The probe is detachable and is fitted with a thin-
window, 1.5 to 2 mglcm", pancake GM tube. The instrument has a liquid crystal display with
interchangeable scales calibrated for cpm or mR/hr with an operating range of 1 cpm to
1,000,000 cpm or 1 microroentgen per hour (trrR/hr) to I Roentgen per hour (R/hr). A tlpical
instrument background reading is 40 cpm. The instrument is not equipped with a beta shield,
therefore it cannot be used to make gamma radiation dose rate measurements in the presence of
alpha or beta radiation. The instrument will be used for field surveys including "frisking" of
personnel and equipment, and field checks of smears. Prior to use, battery and functional checks
willbe performed.
Victoreen 450P - The Victoreen Model 450P is a pressurized ion chamber that is used for low-
range, microroentgen, gamma radiation dose rate measurements. The instrument will be factory
calibrated prior to use at the site. After calibration, it is designed to be self-checking for all
critical functions at the time the instrument is initially turned on. The instrument requires I to 2
minutes to stabilize after it is turned on. Following stabilization, the instrument is ready to use.
Bicron Surveyor - The Bicron Surveyor instrument is a portable rate meter equipped with a
thin-window zinc sulfide scintillator probe. The instrument is used for surface scans and field
checks of smears taken from equipment and area surveys. Prior to use, battery and high voltage
checks will be made to verify that battery and voltage values are within the acceptable range as
indicated on the meter. lnstrument background is tlpically zero.
Eberline E-140 - The Eberline E-140 portable rate meter is equipped with a detachable thin-
window ( 1 .4 to 2 mglcm') "pancake" GM probe. The instrument readout is calibrated only in
cpm. The pancake probe is not equipped with a beta shield. The instrument will be used for field
contamination checks ofpersonnel, personal protective equipment (PPE), tools, and equipment.
Instrument function will be verified daily, and includes battery, background, and reference
source checks.



Technical Associates TBM-15 - The Technical Associates Model TBM-15 is a portable rate
meter calibrated in cpm and mR/hr. The TBM-I5 has a detachable thin-window,1.4 to 2
mglcmz, pancake probe. The instrument with the beta shield removed will be used for field
contamination checks of personnel, PPE, tools, and equipment. The instrument can also used for
surface scans (beta shield removed) and dose rate measurements inciuding point source surveys.
The beta shield will be kept in place for dose rate measurements. Instrument function will be
verified daily and includes battery background, and reference source checks.

1.9.2 Background Determination

Background will be determined as described in MARSSIM. Surveybackground levels are
established by obtaining data points in an area having similar physical, chemical, geological,
radiological and biological characteristics. When possible, the reference (background) area will
be physically separated from the area ofconcern and located up-gradient or cross-gradient from
the site area. By use of a histogram, which accounts for all of the data in the area, the "mean"
radiation level will be determined. Based on this mean. a "backsround" radiation level will be
established for the site.

1.9.3 SurveyEquipmentBackgroundDetermination

Radiological baseline surveys will be performed for each instrument to establish the normal
background levels at the site. Background measurements will be generally perfor,med at nearby
unaffected a.reas.
Ludlum 2221 - Ten background readings will be collected (five readings will be collected
outside the site area, and five readings will be collected inside the site area, on a scaler mode at
l-minute interval counts. The site action level will be determined as the average of the ten
readings multipiied by a factor of 1.5. The location where the background readings will be
collected will be selected by the project health physicist.
Ludlum 3030 Dual Range Scaler - Background will be determined dailywith a l0-minute
count of a clean planchete. The results for the alpha and beta galnma channels will be recorded in
the field logbook and on the daily scaler record sheet.
Victoreen 190 - The background count rate will be observed following the daily instrument

ii;:5.ti;Hf:ffir:lii"?ltJifff;asurements w'r be taken ut u io.ution serected by the
project health physicist. Ten readings will be taken and the average value will be calculated in
pR/hr. Ten readings will be taken around the perimeter of the radium dials disposal area and the
average value will be calculated in pR/hr.
Bicron Surveyor - The background count rate will be observed fbllowing the daily instrument
functional check and recorded in the field logbook.
Eberline GM Survey Meter - The background count rate will be observed following the daily
instrument check and recorded in the field logbook.
Technical Associates TBM-15 - The background count rate will be observed following the daily
instrument check and recorded in the field loebook.
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2.0

Radiofogical Protection Programs Procedure: RP3-32: Radiation Surveys (Previously HSG1-10) - Version O4lOll20OO

PURPOSE

To establish a standard method for performing radiation surveys.

SCOPE

This procedure addresses the surveying of personnel, equipment, materials and areas for
radiation and contamination.

MANTENANCE

The Director, Environmental, Health and Safety (EHS) Programs is responsible for updating this
procedure. Approval authority rests with TTFW's President and Chief Executive Officer.
Suggestions for revision will be submitted to both the department responsible for updating the
procedure and the Director, Administration and Compliance.

DEFINITIONS

See RP1-2. Glossary of Radiological Protection Terms.

5.0 DISCUSSION

5.1 Responsibilities

5.1.1 Project Health Physicist (PHP)

The PHP is assigned to a project by the Director, Health Physics Programs. The PHP provides
project-specific health physics guidance on an as needed basis. Working with the Health and
Safety Officer (HSO), the PHP conducts all required radiological safety training, reviews project
field procedures, performs radiation safety oversight, and conducts radiation incident
investigations.

5.1.2 Environmental Safety Supervisor(ESS)

The ESS is responsible for implementing the Radiological Protection Program required by the
project-specific HASP and the Radiation Protection series of procedures. The ESS maintains a
project site file of radiological protection training, dosimetry records, radiological incident
investigations, and other documentation pertinent to the Radiological Protection Program and

Tetra Tech FW, Inc.
Proprietary | nformation
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Radiological Protection Programs Procedure: RP3-32: Radiation Surveys (Previously HSG1-10) - Version 04lO1nO0O

provides the files in accordance with RP2-8, Records, at the conclusion of the project. The ESS
may serve as the PHP if he or she possesses the adequate criteria in the area of health physics.

5.2 Equipment

5.2.1 Personnel Protective Equipment

Personnel protective equipment and radiation dosimetry for the amounts and types of radiation
expected as identified in the Health and Safety Plan or the Radiological Work Permit.

5.2.2 Radiological Instrumentation

The PHP will determine the appropriate radiological monitoring equipment for a given project.
This decision will be based upon:

. Known or suspected radionuclides of concern;

. Type of ionizing radiation and energy range;

. Type of media the radionuclides exist in (e.9., water, soil, air, etc.); and

o Detection limits which must be met for the particular task.

As field data becomes available, the ESS is responsible to inform the PHP of the data. During
the course of a field program the type of instrumentation rnay change depending on the field
results. The PHP is responsible to understand the limitations that exist with each type of
instrumentation.

Table 1 presents basic information on the type of detectors available and their limitations. The
information presented in these tables is intended to provide general information on the
specifications and applications of different instruments.

The specific operating instructions and procedures for each instrument should be read and
understood before operating any instrument. The information presented below is intended as
generic startup information.

Detection sensitivity for alpha or beta particles is reduced by the type of contaminated matrix (i.e.,
soil, asphalt, or concrete), matrix moisture content, layers of paint, vegetation, and other factors.
These influences on the survey instrument sensitivity should be considered in planning the
screening survey as well as interpreting the results.

It is mandatory that this procedure be used in conjunction with a site-specific Health & Safety
Plan.

5.3 Preliminary Actions

Tetra Tech FW. Inc.
Proprietary Information
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Radiological Protection Programs Procedure: RP3-32: Radiation Surveys (Previously HSG1-1O) -Version 0/t Olr2000

5.3.1 InstrumentationCheck

See RP3-37. Portable Radiation Detection Instrumentation OperationalChecks.

5.3.2 InstrumentationUse

Select the proper window for the type of radiation to be monitored (if appropriate).

Observe the instrument as you enter a radiation field. Watch for dramatic fluctuations in the
instrument response. Any questions related to the response of the instrument should be directed
to the PHP.

Use the instrument in the manner for which it is calibrated.

During radiation surveys to set exposure rates, hold the dose rate instrument at 1 foot from the
surface or source.

For ratemeter-type instruments with analog displays, allow 6-10 seconds for the instrument to
stabilize and record the reading on the Survey Record Sheet in the appropriate units.

Tetra Tech FW, Inc.
Proprietary Information
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Table 1 - Available Radiation lnstruments

Instrument Radiation
Detected

Typical Ranges Remarks

GM Counters O , T

F,Y

Low range:
0.2-20 mR/hr

High range:
To 10,000 R/hr

Detection p > 150 keV
> 20 keV for x-rays
Rugged
Rapid response
Strong energy dependence
Possible paralysis of response at high

exposure rates
Sensitive to microwave fields
Mav be affected by ultraviolet liqht

lonization Chambers
Pressurized

Unsealed (Cutie Pie,
RO-2, RO-3, RO-20)
Pocket lon Chamber
(used as a pocket
dosimeter)

B, y and

P,7 and

x , Y

X

X

0 - 0.5 to 0-5000
mR/hr

0-5 mR/hr to 0-50
rem/hr

0 - 2 0 0 m R

10 prem/hr sensitivity
Should be warmed up
Typically have beta windows but beta

correction factors are required
No warm-up
> 50 keV
Relatively inexpensive
Gives estimate of integrated dose
Smalls ize
Subiect to accidental discharge

Scintillation Counters
ThermalNeutron

Fast Neutron

l'ltn

fl1

60 cpm per n cm-t
s - '
15 cpm per n cm-t
S

ZnS (Ag) n-alpha reaction

ZnS (Ag) proton
ALL SCINTILLATION COUNTERS are

sensdive to maqnetic fields
Neutron REM meters



Bonner Sphere

Anderson-Braun

fltn - Ilr

flttr - l'lt

5-5000 mrem/hr

2-200A mrem/hr

Cadmium leaded sphere plus
BF3 tube
BF3 proportional counter
Gamma insensitive to 500 R/hr

5.4

Radiofogical Protection Programs Procedure: RP3-32: Radiation Surveys (Previously HSG1-10) - Version 041011200A

Notify personnel in the area of survey results, with emphasis on changed or extraordinary
conditions.

Record the results on a survey sheet, see attachment 1, or in a logbook, at the direction of the
PHP. lnclude the date, time, instrument model, serial number, and surveyor's name in the
logbook.

Records

Records of radiation surveys will be retained in accordance with RP2-8, Radiological Protection
Records.

REFERENCES

Department of Energy

o DOE-STD-1098-99, RadiologicalControl

Nuclear Regulatory Gommission

. NUREG-1507: "Minimum Detectable Concentrations with Typical Radiation Survey
Instruments for Various Contaminants and Field Conditions" (pre-published draft), Decmeber,
1 997.

Other References

. Handbook of Health Physics and Radiological Health, 3'd Edition, 1998

ATTACHMENTS

Attachment 1 - TTFW Radiation/Contamination Survey Sheet

Attachment 2 - TTFW Radiation/Contamination Survey Map

Attachment 3 - TTFW Supplemental RadiationlContamination Survey Sheet

Tetra Tech FW, lnc.
Proprietary Information
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Tracking Number:

Radiation/Gontamination Survey Sheet
SITE: DATE: Yr Mo Dav TIME: I Page of

RWP # CHARGE # BLDG #

SPECIFIC AREA OF SURVEY:

PURPOSE OF SURVEY:

INSTRUMENT DATA
Instrument
Manufacture(s)
I Bicron

I Eberline

[] Ludlum

[ _

n _

Instrument Type(s)
0 ASP1 [] E120 [ E600 [ ESP1

n HP260 [ Micro-Rem I Model 3

I Model 16 0 RO-3C [] RSO-SOE

I sHP330 [l SHP340 0 SPA3

[ _  [ _

0 _  [ _

Serial Number Cal Due Date

t t

t l

t l

/ /

Efflciency/GF

I

/
/

RADIATIONANDCONTAMINATIONSURVEYRESULTS surveyMapAnached:{ lyesnNo
Sample
Number

Descriotion/Location Total d,
(dpn/1oo cm'z)

Removab
le cr

(dpn/l 00

Total 9r"
(dpnv100 cm')

Removable.py
(dpn/100 cm')

B
mrad/hr

"l
mrem/hr

Remarks

Remarks: Smears counted for

SURVEYOR(S) NAME/ SIGNATURE/BADGE OR EMPLOYEE NUMBER t.
I

Reviewed by: Date:

Foster Wheeler Environmental Corooration
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Tracking Number:
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Radiation/Contami nation
DATE: Yr Mo Dav

PURPOSE OF SURVEY:
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Tracking Number:

Supplemental Radiation/Contamination Survev Sheet
SITE: DATE: Yr Mo Dav TIME: Page of

RWP # CHARGE # BLDG #

SPECIFIC AREA OF SURVEY:

PURPOSE OF SURVEY:

RADIATIONANDCONTAMINATIONSURVEYRESULTS surveyMaoAttached:t lYesnNo
Sample
Number

Description/Location Total cr
(dpn/1OO cm'?)

Removable a
(dpr/1oo cm2)

Total p1 ̂
(dpn/l00 cnf)

Removable.pv
(dpnYl00 cm')

p
mrad/hr

T
mrem/hr

Remarks

Remarks: Smears counted for

SURVEYOR(S) NAME/ SIGNATUREIBADGE OR EMPLOYEE NUMBER

Kevreweo Dy: Date:
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1 .0

Radiological Protection Programs Procedure: RP3-33: Contamination Surveys (Previously HSG1-10) - Version 0410112000

PURPOSE

To establish a standard method for performing contamination surveys.

SCOPE

This procedure addresses the surveying of personnel, equipment, materials and areas for
contamination.

MAINTENANCE

The Director, Environmental, Health and Safety (EHS) Services is responsible for updating this
procedure. Approval authority rests with TTFW's President and Chief Executive Officer.
Suggestions for revision will be submitted to both the department responsible for updating the
procedure and the Director, Administration and Compliance.

DEFINITIONS

See RP1-2. Glossary of Radiological Protection Terms.

DISCUSSION

Responsibilities

5.1.1 Project Health Physicist (PHP)

The PHP is assigned to a project by the Director, Health Physics Programs. The PHP provides
project-specific health physics guidance on an as needed basis. Working with the Health and
Safety Officer (HSO), the PHP conducts all required radiological safety training, reviews project
field procedures, performs radiation safety oversight, and conducts radiation incident
investigations.

5.1.2 Environmental Safety Supervisor (ESS)

The ESS is responsible for implementing the Radiological Protection Program required by the
project-specific HASP and the Radiation Protection series of procedures. The ESS maintains a
project site file of radiological protection training, dosimetry records, radiological incident

Tetra Tech FW, Inc
Proprietary lnformation
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Radiofogical Protection Programs Procedure: RP3-33: Contamination Surveys (Previously HSG1-10) - Version O4lO'll20O0

investigations, and other documentation pertinent to the Radiological Protection Program and
provides the files in accordance with RP2-8, Records, at the conclusion of the project. The ESS
may serve as the PHP if he or she possesses the adequate criteria in the area of health physics.

5.2 Equipment

5.2.1 Personnel Protective Equipment

Personnel protective equipment and radiation dosimetry for the amounts and types of radiation
expected as identified in the Health and Safety Plan or the Radiological Work Permit.

5.2.2 Radiological Instrumentation

The PHP will determine the appropriate radiological monitoring equipment for a given project.
This decision will be based upon:

. Known or suspected radionuclides of concern;

. Type of ionizing radiation and energy range;

. Type of media the radionuclides exist in (e.9., water, soil, air, etc.); and

o Detection limits which must be met for the particular task.

As field data becomes available, the ESS is responsible to inform the PHP of the data. During
the course of a field program the type of instrumentation may change depending on the field
results. The PHP is responsible to understand the limitations that exist with each type of
instrumentation.

Table 1 presents basic information on the type of detectors available and their limitations. The
information presented in these tables is intended to provide general information on the
specifications and applications of different instruments.

The specific operating instructions and procedures for each instrument should be read and
understood before operating any instrument. The information presented below is intended as
generic startup information.

It is mandatory that this procedure be used in conjunction with a site-specific Health & Safety
Plan.

5.3 PreliminaryActions

5.3.1 Instrumentat ionCheck

See RP3-37, Portable Radiation Detection Instrumentation OperationalChecks.

Tetra Tech FW, Inc
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Radiological Protection Programs Procedure: RP3-33: Gontamination Surveys (Previously HSGl-10) -Version 0401/2000

5.3.2 InstrumentationUse

Select the proper window for the type of contamination to be monitored (if appropriate).

Observe the instrument as you enter a potentially contaminated area. Watch for dramatic
fluctuations in the instrument response. Any questions related to the response of the instrument
should be directed to the PHP.

Use the instrument in the manner for which it is calibrated.

During contamination surveys beta/gamma G-M probes should be held lz inch above the area
surveyed and moved at a rate of 1 - 2 inch/sec. Alpha probes should be passed over the area at
a distance of To inch at a rate of 1 - 2 inch/sec. The audio mode of the survey instrument should
be used to help identify "hot spots."

During outdoor scanning surveys with the Nal detector the probe should be swung in a serpentine
motion as close to the ground as possible, without striking the ground. A rope handle should be
fabricated to hold the probe with, never swing the detector by the cable. The audio mode, with ear
phones, of the survey instrument should be used to hetp identify any areas of elevated activity.

For ratemeter-type instruments with analog displays, allow 6-10 seconds for the instrument to
stabilize and record the reading on the Survey Record Sheet in the appropriate units.

For integrating instruments, collect counts for a predetermined time, typically 1-minute. Record
the reading in the appropriate units as well as the counting time for each location of measurement
on Attachment 1 or other form containing the same information.

lnstrumentsable 1 - Available ical Gontamination

Instrument Radiation
Detected

Typical Ranges Remarks

G-M Counters a , 9 , y 80-80,000 cpm Detec t i onp>150keV
> 20 keV for x-rays
Rugged
Rapid response
Strong energy dependence
Possible paralysis of response at high

count rates
Sensitive to microwave fields
Mav be affected bv ultraviolet liqht

Proportional Counters
Air

Gas Flow

Windowless Gas

cL

cx, low
energy B

cr, low
enerov B

100 - 500,000
cpm

-50% efficiency 2n geometry

-50% efficiency a
-35% efficiency p
Available in large sizes
Tritium surface contamination - very

difficult to use in the field
Scintillation Counters

Alpha
Low Energy Gamma

c[
.y and x-
ravs

0 - 2,000,000 cpm
0 - 1,000,000 cpm

ZnS (As)
Thin Nal (Tl) 10-70 keV for 23ePu,

'o'A^,12s1 and x-rays

Tetra Tech FW, Inc
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Radiof ogical Protection Programs Procedure: RP3-33: Contamination Surveys (Previously HSG1-10) - Version 0NA1i2OO0

Notify personnel in the area of survey results, with emphasis on changed or extraordinary
conditions.

Record the results on a suryey sheet, see attachment 1, or in a logbook, at the direction of the
PHP. lnclude the date, time, instrument model, serial number, and surveyor's name in the
logbook.

5.3.3 Smear Surveys

Smear surveys are the primary means of characte rizing removable contamination on surfaces
and components. Below are a list of generic procedures when conducting smear surveys:
ldentify the area that a sample shall be taken, the basic area is usually 100 cm';

. Remove one smear:

o Rub the smear on the suspected contaminated surface in a serpentine or circular motion
covering at least 100 cm";

o Fold the paper over the smear, place the folded paper in a zip lock bag and. insure the bag is
sealed tightly. Record the date and time on the spaces provided on the paper

o Count the smear with portable instruments, if the instruments are capable of detecting
contamination at the removable limit, or below. lf the portable instruments are not capable,
count the smear with a smear counter.

5.3.4 Large Area Wipes

Large area wipe (LAWs) samples nqay be taken as a means of identifying gross areas of
contamination. Typically at least 1 m' is wiped with a large area wipe. ln areas where LAWs
identify contamination, smear samples should be taken.

Count the LAWs with portable instruments. Contact the PHP for action levels based on the
isotopes of interest.

Records

Records of contamination surveys will be retained in accordance with RP2-8, Radiological
Protection Records.

6.0 REFERENCES

5.4

Tetra Tech FW. lnc
Proprietary Information

Page 6
Uncontrolled Copy

Med. Energy
Gamma

y and x-
rays

0 - 1,000,000 cpm 1"x1" to 2"x2" Nal (Tl) crystal for
environmental gamma surveys

ALL SCINTILLATION COUNIERS are
sensitrye to maanetic fields
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Radiological Protection Programs Procedurel RP3-33: Gontamination Surveys (Previously HSG1-10) -Version O4lO1l20O0

Department of Energy

o DOE-STD-1098-99, Radiological Control

6.2 Nuclear Regulatory Gommission

r NUREG-1507: "Minimum Detectable Concentrations with Typical Radiation Survey
lnstruments for Various Contaminants and Field Conditions" (pre-published draft), Decmeber,
1997.

Other References

. Handbook of Health Physics and Radiological Health, 3'o Edition, 1998

ATTACHMENTS

Attachment 1 - TTFW Radiation/Contamination Survey Sheet

Attachment 2 - TTFW Radiation/Contamination Survey Map

Attachment 3 - TTFW Supplemental Radiation/Contamination Survey Sheet

6.3

7.0
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Tracking Number:

Radiation/Contamination Suryev Sheet
SITE: DATE: Yr Mo Dav TIME Page of

RWP # CHARGE # BLDG #

SPECIFIC AREA OF SURVEY:

PURPOSE OF SURVEY:

INSTRUMENT DATA
Instrument
Manufucturer(s)
I Bicron

I Eberline

I Ludlum

[ _

[ _

Instrument Type(s)
I ASPI n E120 [ E600 [l ESPI

n HP260 [ Micro-Rem I Model 3

[] Model 16 n RO-3C I RSO-50E

I sHP330 [ SHP340 0 SPA3

0 _  0 _
[ '  _  [ _

Serial Number Cal Due Date

t l

t l

t t

/ /

Efficiency/CF

I

RADIATIONAND CONTAMINATION SURVEY RESULTS survevMapAttached:tlYes rlNo
Sample
Number

Description/Location Total a,
(dpnvlOO cm2)

Removable a
(dpr/1OO cm'z)

Total p1-
(dpnV100 cm )

Removable^p1
(dprl100 m')

p
mrad/hr

,t
mrem/hr

Remarks

I
t

Remarks: Smears counted for

SURVEYOR(S) NAME/ SIGNATURE/BADGE OR EMPLOYEE NUMBER

Reviewed by: Date:
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Tracking Number:

RadiationlContamination Survey Map
SITE: DATE: Yr Mo Dav TIME: I Page of

RWP # CHARGE # BLDG #

SPECIFIC AREA OF SURVEY:

PURPOSE OF SURVEY:

Reviewed by: Date:
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Tracking Number:

Supplemental Radiation/Contami nation Survey Sheet
SITE: DATE: Yr Mo Day TIME: Page of

RWP # CHARGE # BLDG #

SPECIFIC AREA OF SURVEY:

PURPOSE OF SURVEY:

RADIATIONANDCONTAMINATIONSURVEYRESULTS surueyMapAttached:nYesl lNo
Sample
Number

Description/Location Total a
(dpfir'1oo cm'?)

Removable cr
(dpnv1OO cnf)

Total p7^
(dpnt100 cm')

Removable.Py
(dpnvl00 m')

B
mrad/hr

,t
mremlhr

Remarks

ta
t

Remarks: Smears counted for

SURVEYOR(S) NAME/ SIGNATURE/BADGE OR EMPLOYEE NUMBER I

I

Reviewed by: Date:
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Radiof ogical Protection Programs Procedure: RP3-341 Collection of Soil Samples - Version O4lO1l20OO

PURPOSE

To establish a standard method for collecting surface soil samples for site radiological
characterization. Surface soil samples are collected when there is a potentialfor radiological soil
contamination.

SCOPE

This procedure addresses the collection of soil samples at increments of 6" (15 cm) for the
purposes of radiological characterization.

MAINTENANCE

The Director, Environmental, Health and Safety (EHS) Services is responsible for updating this
procedure. Approval authority rests with TTFW's President and Chief Executive Officer.
Suggestions for revision will be submitted to both the department responsible for updating the
procedure and the Director, Administration and Compliance.

DEFINITIONS

See RP1-2. Glossary of Radiological Protection Terms.

5.0 DISCUSSION

5.1 Responsibilities

5.1.1 Project Health Physicist (PHP)

The PHP is assigned to a project by the Director, Health Physics Programs. The PHP provides
project-specific health physics guidance on an as needed basis. Working with the Health and
Safety Officer (HSO), the PHP conducts all required radiological safety training, reviews project
field procedures, performs radiation safety oversight, and conducts radiation incident
investigations.

5.1.2 Environmental Safety Supervisor (ESS)

The ESS is responsible for implementing the Radiological Protection Program required by the
projecfspecific HASP and the Radiation Protection series of procedures. The ESS maintains a

Foster Wheeler Environmental Comoration
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project site file of radiological protection training, dosimetry records, radiological incident
investigations, and other documentation pertinent to the Radiological Protection Program and
provides the files in accordance with RP2-8, Records, at the conclusion of the project. The ESS
may serve as the PHP if he or she possesses the adequate criteria in the area of health physics.

5.2 Sampling Equipment

The following is a list of sampling equipment that may be needed to collect surface soil samples
for radiological characterization using the methods described in this procedure:

. Sample containers, typically plastic or glass jars;

o Stainless steel cutter or other method for ensuring known area and depth, such as post-hole
diggers with depth increments marked on the blades and handles to a depth of 24";

. Stainlesssteelscoop;

r Garden shears;

o Conventional digging tool (e.9., trowel, spade, shovel);

r Distilled water;

o Paper Towels;

r Waterproof Tape;

. Sample logbook;

. Sample labels;

r Ziploc bags;

. Cooler or oiher container for transporting samples (radiological samples do not have to be
kept cool, unless other constituents that are being sampled for need to be kept cool);

. Chain"of Custody Seals;

r Pancake Geiger-Muller (G-M) beta-gamma detector;

. Zinc-Sulfide (ZnS) alpha scintil lator;

, Sodium-lodide {Nal) gamma scintillator;

. Plastic sheeting or bucket;

. Trash Bags;

. Stainless Steel Bowl; and

o StainlessSteelSpatula.

Foster Wheeler Environmental Corporation
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5.2.1 Personnel ProtectiveEquipment

Personnel protective equipment and radiation dosimetry for the amounts and types of radiation
expected as identified in the Health and Safety Plan and/or RadiologicalWork Permit (RWP).

5.2.2 Radiation Detection Equipment

Radiation Survey Instruments appropriate to detect the radionuclides of concern and having a
current calibration.

Note: For most gamma screening surveys a Nal scintillator, with a separate probe, is the
preferred instrument. For alpha screening surveys a ZnS scintillator may be used. For beta-
gamma screening, a pancake G-M instrument may be used.

Preliminary Actions

Prior to entering a radiological area, the types and levels of radioactivity must be determined to
evaluate the amount of radiological exposure that the sampling crew will incur and to ensure
adequate personnel protection. Performance of contamination surveys is described in Procedure
RP3-33. Performance of radiation surveys is described in Procedure RP3-32. Personnel
protection and monitoring requirements are addressed in the site Health and Safety Plan and/or
the RWPs. To the extent possible, fill out labels and paperwork for samples prior to entering the
radiological area. Plan your work to minimize the time required to complete all sampling and to
avoid taking more supplies and materials into the radiological area than is necessary to complete
the work identified in the Sampling and Analysis Plan.

Bag the Nal and G-M probes in clear plastic bags to help prevent their contamination. Consider
bagging the meters as well in clear plastic bags.

NOTE: Do not bag the ZnS probe, as it will be unable to detect alpha contamination through the
plastic bag.

5.3.1 Equipment Check

Perform survey instrument checks as specified in RP3-37.

Sampling Method

Locate the sampling location.

Take radiological readings as follows:

. Nal al a height of 1 m above the sampling location;

Foster Wheeler Environmental Corporation
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r Nal on contact with the sampling location; and

o G-M and/or ZnS, as appropriate for the isotope(s) of concern, on contact with the
sampling location

3. Use plastic sheeting to cover the adjacent ground surface. Equipment and supplies will
be placed on this sheet or in a plastic bucket to prevent contamination. (Note: Do not
place any items directly on the potentially contaminated surface soil.)

4. Use garden shears to clear vegetation from top soil. (Note: Save vegetation in ziploc
bag if soil sampling is conducted in conjunction with vegetation sampling.)

5. Use the stainless steel cutter or other method that is designed to delineate the area and
take a sample from 0" - 6" in depth.

6. Use the stainless steel scoop and spatula to trap and collect soil from the location into
the stainless steel bowl, avoiding groundwater and runoff. Collect enough material
(typically -500 mg) to fil l the sample container.

7. Homogenize the soil in the bowl, then transfer the soil to sample container, affix the lid,
and seal with waterproof tape.

L Wipe visible soil from exterior of the container with a dry paper towel.

L Complete the information on the sample label (unique identifier, depth sample was taken
from, date and time of sampling, name of sampler) and affix it to the container. Apply
the Chain-of-custody seal.

10. Place Nal probe in the excavated hole and take a radiological reading, if this reading is
twice the background reading, consider taking another sample from the next 6" depth.

11. Record information in the Sample Logbook, at a minimum to include all information from
the sample label and all radiological readings taken at the sample location.

12. Place the sample in a Ziploc bag, seal, and place the bagged sample in the cooler (or
other sample transport container).

13. Return any excess soil, stones, sticks, and/or vegetation to the excavation. (Note:
Mixed waste land disposal restrictions may not allow this practice. lf that is the situation,
follow site-specific planning documents.)

14. Wipe excess soil from the scoop or bowl with a paper towel dampened with distilled
water. (Note: Use as little water as possible in the decontamination process.) Continue
to wipe excess soil from the scoop or bowl, as needed, until all visible soil has been
removed, and then one additional time. Survey the scoop or bowl with the appropriate
instrument, G-M and/or ZnS, as appropriate for the isotope(s) of concern. Store scoop
and bowl in a clean plastic bag or the plastic bucket. Decontaminate the outside of the
plastic bucket.

15. Survey your gloves with the appropriate instrument, G-M and/or ZnS, as appropriate for
the isotope(s) of concern, if necessary decontaminate or replace with a new pair.

16. Place used towels, gloves, plastic sheet (if used), or other waste in a trash bag
designated for radioactive waste.
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17 . Move to a new location and repeat Steps 1 through 16 until all samples are collected.

18. Perform a contamination survey on personnel and equipment in accordance with the site
Health and Safety Plan and/or RWP.

5.5 Records

Records documenting the collection of soil samples and associated radiological measurements
will be retained in accordance with RP2-8, Radiological Protection Records.

6.0 REFERENCES

6.1 American Society for Testing and Materials

. ASTM C998-90, Standard Practice for Sampling Surface Soil for Radionuclides

I 
r.o ArrAcHMENrs
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Puroose
This procedure applies to the shipment and transporting of
radiological instrument check sources to or from field projects.

DepartmenUCategory: Administrative
Document Type: Procedure
Keyword Index: radiological protection, radiological
monitoring, check sources, DOT

TETRATECH FW. INC.

NOTICE OF OWNERSHIP AND CONDITIONS OF USE

This document is the property of Tetra Tech FW, Inc. (TTFW) and is loaned for use subject to recall
for any reason at any time without prior notice and with the distinct understanding that it is to be used
only for the duration of and in connection with the performance of work for TTFW. Please observe
that the material herein is copyrighted and protected by the laws pertaining to copyright.

Should any circumstances arise under which you will no longer require this document for the specific
purpose for which it is loaned to you, it must be returned promptly. Under no circumstance will this
document be transferred or loaned to any other individual, firm, or corporation without the express
written permission of the CEO or designee.

In the event such permission is obtained, the person who obtains such permission will be responsible
for obtaining compliance with the conditions set forth in this Notice by any person to whom he/she
may loan this document.

This document will be updated periodically as new concepts and practices are developed. Such
revisions will be effected by issuing new or revised sections to ensure uniform practices. Deviations
to the enclosed information may be authorized, when appropriate, based upon wananted
circumstances.

Sections will not be removed from this document except as required by revisions or cancellations.
Employees are not to rely on printed versions of this document and will refer to the Lotus Notes
database for the most current reouirements.

Copyright O 2003
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1.0 PURPOSE

The purpose of this procedure is to define Tetra Tech FW, lnc. (TTFW) standards for shipping
and transporting of radiological instrument check sources.

Specificallythis procedure implements the requirements of 49 CFR 171.15,49 CFR 172 subpart
H,49 CFR 173.410,  49 CFR 173.421,49 CFR 173.422,49 CFR 173.425,  and 49 CFR
173.4a3@)

2.0 scoPE

This procedure applies to the shipment and transporting of radiological instrument check sources
to or from field projecis

3.0 MAINTENANCE

The Director, Environmental, Health and Safety (EHS) Services is responsible for updating this
procedure. Approval authorfty rests with TTFW's President and Chief Executive Officer.
Suggestions for revision will be submitted to both the department responsible for updating the
procedure and the Director, Administration and Compliance.

4.0 DEFINITIONS

See RP1-2. Glossary of Radiological Protection Terms.

5.0 DtscusstoN

This procedure only applies to radioactive sources that are exempt quantities (less that the
quantities listed in Attachment 3 of RP2-5).

5.1 Shipment of Radiological Instrument Check Sources

5.1.1 Packaging

Each package of radioactive material will be in a small inner container that will be labeled with

. the radiation symbol;

r the wording "Caution - Radioactive Material";

Tetra Tech FW, Inc.
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. the isotope involved; and

e the quantity and date of the isotope.

The inner container will be placed in a larger cardboard, or equivalent, container with appropriate
packaging to keep the inner package securely toward the center of the outer container. All
openings/cracks in the outer container will be sealed with tape, as necessary, such that the
exterior of the container is smooth and there are no areas where water could pool.

NOTE: Do not seal the final side of the package until step 5.1.4

5.1.2 Exterior Radiation Levels

The radiation level at any point on the external surface of the package must be less than 0.5
mrem/hr.

NOTE: All radiological instrument check sources that are purchased by
TTFW will have contact dose rates less than 0.5 mrem/hr, therefore the
radiation level on the outside of the package will be less than 0.5 mrem/hr.

All radiological instrument check sources boxes will have yellow "rad" tags on them stating the
contact dose rates.

5.1.3 Exterior Surface Gontamination Levels

The removable radioactive surface contamination levels on the external surfaces of the package
must be less than 22 dpmlcm2 beta-gamma and 2.2 dpm/100cm2 alpha.

NOTE: Only the applicable type of contamination must be analyzed for (i.e.,
an alpha check source does not have to be surveyed for beta-gamma also.)

An area of 300 cmt on the exterior surface of the package will be wiped with an absorbent
material, using rnoderate pressure. An area of approximately 3" x 3" on each exterior surface of
the package should be wiped with the same wipe and counted with an appropriate radiological
survey instrument. Correcting for area surveyed, the action levels are 6,600 dpm beta-gamma
and 660 dpm alpha. This will be documented on attachment 1.

5.1.4 Complet ion of Packaging

After steps 5.1.1 - 5.1.3 are complete the documentation in the form of completed attachments 1 -
3 must be included inside the package.

Only ship the package via Federal Express, when completing the Federal Express airbill, check
"No" under "Does this shipment contain dangerous goods?" ln addition, the following wording
MUST appear on the airbill, wherever it will fit: "Radioactive Material - Excepted Quantity -
Limited Quantity of Material."

Tetra Tech FW, lnc.
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NOTE: The United States Postal Service will not be used to transport
radiological instrument check sources, due to more stringent requirements.

Transport of Radiological Instrument Check Sources

All requirements as stated in section 5.1 apply to the transport of radiological instrument check
sources by TTFW, or TTFW subcontractor, employees. Radiological instrument check sources
may only be transported in personal, rental or company-owned vehicles.

NOTE: Radiological instrument check sources may not be transported on
commercial aircraft, other than in the possession of a freight company
such as Federal Express or United Parcel Service.

In the rare event of a fire, breakage, spillage, or suspected radioactive contamination spread
involving the shipment of radioactive material the TTFW employee who is transporting the
radiological instrument check source(s) by personal, rental, or company-owned vehicle will at the
earliest practicable moment give notice to the Department of Transportation (DOT) by telephone
on 800-424-8802. The notice must include the following information:

. Name of reporting employee;

o Name (Tetra Tech FW, Inc) and address of employer;

. Phone number where reporting employee can be contacted;

r Date, time, and location of the incident;

r Extent of injuries, if any;

. Classification (Class 7 - radioactive material), name (UN 2910 and isotope), and quantity of
material.

The same information that is provided to the DOT must be provided to the Director of Health
Physics Programs (423-481-8673) and the Project Health Physicist.

Training Requirements

Personnel that will be packaging radiological instrument check sources for shipping or transport
or who will be transporting radiological instrument check sources must have successfully
completed a Department of Transportation course.

Records

Records will be retained in accordance with RP2-8, Radiological Protection Records.

5.3

5.4
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6.0 REFERENCES

6.1 U.S. Department of Transportation

e RAMREG-001-98, Radioactive Material Regulations Review
o 49 CFR 171, Transportation, General Information, Regulations, and Definitions
. 49 CFR 172 subpart H, Transportation, Training Requirements
. 49 CFR 173, Shippers-General Requirements for Shipments and Packaging

7.0 ATTACHMENTS

Attachment 1 - DOT Radiation/Contamination Survey Sheet

Attachment 2 - Radioactive Material - Exempt Quantity statement

Attachment 3 - Shippe/s Certification for Radioactive Material
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Attachment 1

I a I vcrn,*r.-rg,cpt F\ra/" It\,J "

w

Contamination/Radiation Survey of Radiological Instrument Check Source for DOT
Shipment

Surveyor's name and badge/employee number

Location, Time, and Date of survey

Source being shipped to (name and location)

^ cpm - counts per minute
'Net cpm = Gross cpm - Bkgd cpm
" Net dpm = Net cpm/efficiency
" Based upon a 300 cm' smear area by smearing a 3" x 3" area on each of 6 sides of the outer bontainer.
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Attachment 2

t-l

L]&J 

TE-FF.'A-rE**' r:x$r' {f""}c'

111 Union Valley Road
Oak Ridge, TN 37830

423-481-8662
423-481-8673

RADIOACTIVE MATERIAL

EXEMPT QUANTITY

THE CONTENTS OF THIS PACKAGE ARE EXEMPT FROM NRC OR
ARGREEMENT STATE LICENSING REQUIREMENTS.

RADIOACTIVE MATERIAL - NOT FOR HUMAN USE - INTRODUCTION INTO
FOODS, BEVERAGES, COSMETICS, DRUGS OR MEDICINALS OR ]NTO
PRODUCTS MANUFACTURED FOR COMMERCIAL DISTRIBUTION IS
PROHIBITED - EXEMPT QUANTITIES SHOULD NOT BE COMBINED - DO
NOT BREAK, BEND, BURN OR MUTILATE - STORE IN CONTAINER
PROVIDED WHEN NOT IN USE - F'IANDLE WITH FORCEPS TO PREVENT
SCRATCHING OR DAMAGING THE ACTIVE SURFACE OF THE SOURCE.

RETURN EXEMPT QUANTITY SOURCES TO THE TTFW OAK RIDGE
OFFICE.
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Attachment 3

111 Union Valley Road
Oak Ridge, TN 37830

423-481-8662
423-481-8673

SHIPPER'S CERTIFICATION FOR RADIOACTIVE MATERIAL

"This package conforms to the conditions and limitations specified in 49 CFR
173.421for radioactive material, excepted package - limited quantity of material,
UN 2910 and 49 CFR 173.422 for radioactive material, excepted package -
instruments or articles, UN 2910."

I hereby certify that this package also conforms to all packaging requirements of
the U.S. Department of Transportation and the International Air Transport
Association (IATA) Rules and Regulations regarding the shipment of radioactive
materials.

The materials are packed in strong, tight packages that will not leak during
normal transport conditions, the radiation level on the exterior surface of the
package does not exceed 0.5 mrem/hr., non-fixed (removable) contamination
does not exceed applicable limits, and the outside of the inner container bears
the marking "Radioactive".

No other labels are required.

SOURCE INFORMATION

Model No. Total TotalQuant Serial No.

Authorized Signature

Teha Tech FW. lnc.
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Purpose
To provide a method for performing operational checks
on portable radiation detection instruments.

DepartmenUCategory: Administrative
Document Type: Procedure
Keyword Index: radiological protection, radiological monitoring,
source check, radiological instruments

TETRATECH FW.INC.

NOTICE OF OWNERSHIP AND CONDITIONS OF USE

This docurnent is the property of Tetra Tech FW, Inc. (TTFW) and is loaned for use subject to recall
for any reason at any time without prior notice and with the distinct understanding that it is to be used
only for the duration of and in connection with the performance of work for TTFW. Please observe
that the material herein is copyrighted and protected by the laws pertaining to copyright.

Should any circumstances arise under which you will no longer require this document for the specific
purpose for which it is loaned to you, it must be returned promptly. Under no circumstance will this
document be transferred or loaned to any other individual, firm, or corporation without the express
written permission of the CEO or designee.

In the event such permission is obtained, the person who obtains such permission will be responsible
for obtaining compliance with the conditions set forth in this Notice by any person to whom he/she
may loan this document.

This document will be updated periodically as new concepts and practices are developed. Such
revisions will be effected by issuing new or revised sections to ensure uniform practices. Deviations to
the enclosed information may be authorized, when appropriate, based upon warranted circumstances.

Sections will not be removed from this document except as required by revisions or cancellations.
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Radiological Protection Programs Procedure: RP3-37: Portable Radiation Detection Instrumentation Operational Ghecks
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PURPOSE

To provide a method for performing operational checks on portable radiation detection
instruments.

2.0 SCOPE

This procedure addresses the performance of operational checks of portable radiation detection
instrumentation.

MAINTENANCE

The Director, Environmental, Health and Safety (EHS) Services is responsible for updating this
procedure. Approval authority rests with TTFW's President and Chief Executive Officer.
Suggestions for revision will be submitted to both the department responsible for updating the
procedure and the Director, Administration and Compliance.

DEFINITIONS

See RP1-2. Glossary of Radiological Protection Terms.

DlscussroN

5.1 Responsibilities

5.1.1 Project Health Physicist (PHP)

The PHP is assigned to a project by the Director, Health Physics Programs. The PHP provides
project-specific health physics guidance on an as needed basis. Working with the Health and
Safety Officer (HSO), the PHP conducts all required radiological safety training, reviews project
field procedures, performs radiation safety oversight, and conducts radiation incident
investigations.

5.1.2 Environmental Safety Supervisor {ESS)

The ESS is responsible for implementing the Radiological Protection Program required by the
projeclspecific HASP and the Radiation Protection series of procedures, The ESS maintains a
project site file of radiological protection training, dosimetry records, radiological incident

Tetra Tech FW, Inc.
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investigations, and other documentation pertinent to the Radiological Protection Program and
provides the files in accordance with RP2-8, Records, at the conclusion of the project. The ESS
may serve as the PHP if he or she possesses the adequate criteria in the area of health physics.

5.2 Instrument Set-up Following Calibration

Record the following information on attachment 1, Source Check Sheet:

o Date;

r  Name;

. Employee number;

r Instrumentmanufacturer:

o Instrument model number:

o Instrument serial number;

o Instrument calibration expiration date (if not specifled,l year from last calibration);

. Probe/detectormanufacturer:

. Probe/detector model number:

. Probe/detector serial number:

. Probe calibration expiration date (if not specified , 1 year from last calibration);

o Check source isotope;

. Check source identification number; and

o Check source recall date (if specified).

NOTE: lf a particular line on attachment 1 is not applicable, note "N/A". Do not leave any
blank l ines.

5.2.1 BackgroundMeasurement

Provided that the instrument has a scaler option, three measurements of the background will be
made, recorded, and averaged on attachment 1 prior to first use of the instrument following
calibration.

lf the instrument does not have a scaler option, one average measurement will be made with the
instrument set on "slod' response, if applicable, after observing the instrument for approximately
one minute.

An acceptable background value will be established by using the following formulas:

Tetra Tech FW, Inc.
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Average Background Value - 20%o = Minimum acceptable background value
Average Background Value + 20%o = Maximum acceptable background value

The minimum and maximum acceptable background values will be recorded on attachment 1.

5.2.2 Source Gheck Measurement

Provided that the instrument has a scaler option, three measurements of the check source will be
made, recorded, and averaged on attachment 1 prior to first use of the instrument following
calibration.

lf the instrument does not have a scaler option, one average measurement will be made with the
instrument set on "slora/' response, if applicable, after observing the instrument for approximately
one minute.

The source check value will be determined using the following formula:

Gross Reading - lnstrument Background = Source Check Value

The source check value will be recorded on attachment 1 and an acceptable source check range
established by using the following formulas:

Source Check Value - 20ok = Minimum acceptable source check
Source Check Value + 20yo = Maximum acceptable source check

The minimum and maximum acceotable source check values will be recorded on attachment 1.

5.3 Daily Source Check

Verify that the serial and model numbers on the Source Check Sheet correlate with the serial and
model numbers on the instrument.

The date and the individuals initials and badge/employee number will be recorded on the next
available line on the Source Check Sheet.

NOTE: lf a particular line on attachment 1 is not applicable, note "N/A". Do not leave any
blank l ines.

5.3.1 GurrentCalibration

All instruments must be in current calibration. Check the expiration date on the calibration sticker
on the instrument and the Source Check Sheet to ensure the instrument calibration has not
expired. Do not use the instrument if it is past due for calibration. Survey instruments are
considered past due for calibration if the "due date" has passed or if the latest calibration is more
than one year old. lf there is a question regarding the specified calibration frequency for the
instrument, contact the Project Health Physicist (PHP).

Tetra Tech FW, Inc.
Proprietary Information Page 5

Uncontrolled Copy



Radiological Protection Programs Procedure: RP3-37: Portable Radiation Detection lnstrumentation Operational Checks
(Previously SCG-153) - Version 04l0'll200O

Record YES or NO on the Source Check Sheet whether or not the instrument is within the
calibration date.

5.3.2 PhysicalCondition

Check the physical condition of the instrument. Look for tears or punctures in the detector
window (where applicable), cracks or broken insulation on cables, signs of battery leakage, etc. lf
any defects are found, do not use the instrument.

Record YES or NO on the Source Check Sheet whether or not the physical condition is
acceptable.

5.3.3 Battery Check

Perform a battery check. lf the battery voltage is not within the manufacturer's specification,
replace the batteries with the appropriate type and number. lf the voltage is still not within
specification, remove instrument from service and return to manufacturer or authorized repair
organization for repair and calibration.

Record YES or NO on the Source Check Sheet whether or not the battery check was acceptable.

5.3.4 BackgroundMeasurement

Determine the instrument response to background radiation. The daily background measurement
should fall within 2oo/o of the average background established for that instrument on the first day
of use. lf the background reading falls outside these bounds, do not use the instrument. Notify
the PHP.

Record the background measurement on the Source Check Sheet.

5.3.5 Check Source Measurement

Check the instrument response with a check source. Utilize the same check source in the same
geometry upon each use. A check source placed in a reproducible position near the detector
should give an indication within 20% of an average value established on the first day of use. lf
the check source reading does not fall within these bounds, do not use the instrument. Notify the
PHP.

Record the source check measurement on the Source Check Sheet.

5.4 Records
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Radiologlcal Protection Programs Procedure: RP3-37: Portable Radiation Detection Instrumentation Operational Checks
(Previously SCG-153) - Version 04l,0112000

Records of instrumentation operational checks will be retained in accordance with RP2-8,
Radiological Protection Records.

6.0 REFERENCES

6.1 ANSIStandards

ANSI N323-1978. Radiation Protection Instrumentation Test and Calibration

7.0 ATTACHMENTS

Attachment 1 - Portable Radiation Detection Instrumentation Source Check Sheet
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Radiological Protection Programs Procedure: RP3-37: Portable Radiation Detection Instrumentation Operational Checks
(Previously SCG-1 53) - Version 04/01/2000

Attachment 1
1-g-Pfi;rh TECH Fxnl, *t\dc,

Source Check Sheet
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Date Name Employee
No.

Instrument Manufacturer Probe/Detector Man ufacturer

Model No. Model No.

SerialNo. Serial No.

Calibration Expiration Date Calibration Expiration Date

Check Source Efficiency

lsotope ldentification
No.

Recall
Date

Initial Background Measurements Units
1 . 2. 3. Average

Min Background Value Max Background Value

Initial Source Check Measurements Units

1 . 2. 3. Average

Min. Source Check Value Max Source Check Value

Daily Source and Backqround Checks

Date lnitials Employee
No.

Current
Calibration

(Y/N)

Acceptable
Physical

Condition
(Y/N)

Acceptable
Battery
Check
(Y/N)

Background
(cpm
Or

mR/hr)

Source
Check
(cpm
Or

mR/hr)



Radiotogical Protection Programs Procedure: RP3-37: Portable Radiation Detection Instrumentation Operational Ghecks
(Previousfy SCG-153) - Version O4l01l2O0O

I I

I qr I rcrrl.arEct4 F\ {}f"'ic"

Source Gheck Continuation Sheet

Date Name Employee
No.

lnstrument Manufacturer Probe/Detector Man ufacturer

Model No. Model No.

Serial No. Serial  No.

Calibration Expiration Date Calibration Expiration Date

Check Source Efficiency

lsotope ldentification
No.

Recall
Date

Daily Source and Backqround Checks

Date Initials Employee
No.

Current
Calibration

(Y/N)

Acceptable
Physical

Condition
(Y/N)

Acceptable
Battery
Check
(Y/N)

Background
(cpm
Or

mR/hr)

Source
Check
(cpm
Or

mFUhr)
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Purpose
To establish a standard method for conducting initial radiological
screening surveys and measurements in support of radiological
assessment and characterization activities.

DepartmenUcategory: Administrative
Document Type: Procedure
Keyword Index: radiological protection, radiological
monitoring, radiological screening

TETRATECH FW.INC.

NOTICE OF OWNERSHIP AND CONDITIONS OF USE

This document is the property of TETRA TECH FW, Inc. (TTFW) and is loaned for use subject to recall
for any reason at any time without prior notice and with the distinct understanding that it is to be used
only for the duration of and in connection with the performance of work for TTFW. Please observe that
the material herein is copyrighted and protected by the laws pertaining to copyright.

Should any circumstances arise under which you will no longer require this document for the specific
purpose for which it is loaned to you, it must be returned promptly. Under no circumstance will this
document be transferred or loaned to any other individual, firm, or corporation without the express
written permission of the CEO or designee.

In the event such permission is obtained, the person who obtains such permission will be responsible for
obtaining compliance with the conditions set forth in this Notice by any person to whom heishe may loan
this document.

This document will be updated periodically as new concepts and practices are developed. Such
revisions will be effected by issuing new or revised sections to ensure uniform practices. Deviations to
the enclosed information may be authorized, when appropriate, based upon warranted circumstances.

Sections will not be removed from this document except as required by revisions or cancellations.
Employees are not to rely on printed versions of this document and will refer to the Lotus Notes
database for the most current requirements.

Copyright @ 2003
Tetra Tech FW, Inc.
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1 .0

2.0

Radiological Protection Programs Procedure: RP3'38: Radiological Scanning Surveys (Previously SCG-151) 'Version

04/01/2000

PURPOSE

To establish a standard method for conducting initial radiological screening surveys and
measurements in support of radiological assessment and characterization activities.

SCOPE

This procedure addresses the performance of the initial radiological screening surveys for the
radiological evaluation of soil or other surfaces (concrete or asphalt), indoors or out-of-doors. This
procedure shall be used in conjunction with a site-specific Health and Safety Plan and a Survey
or Work Plan, which is developed in accordance with the corporate EHS procedures.

This procedure would be appropriate for performing a MARSSIM type survey.

The screening survey typically consists of two types of measurements: scanning, and measuring
levels of direct radiation (surface activity and exposure rates). The measurements are performed
to substantiate and, where necessary, better define the identity of potential radioactive
contaminants and the general extent of residual activity.

The procedure is useful for alpha, beta, and gamrna emitting radionuclides, with the following
limitations:

Other sources of radiation exposure, i.e., radioactive materials in drums, pipes, or process
equipment may interfere with the contamination assessment for gamma emitters, and may
preclude the use of this procedure. The potential for the presence of radiation sources other
than surface contamination should be evaluated prior to initiating the screening survey.

Detection sensitivity for alpha or beta particles is reduced by the type of contaminated matrix
(i.e., soil, asphalt, or concrete), matrix moisture content, layers of paint, vegetation, and other
factors. These influences on the survey instrument sensitivity should be considered in
planning the screening survey as well as interpreting the results.

Scanning surveys for alpha or beta emitters must be performed more slowly than those for
gamma emitters due to the lower sensitivity and longer response times of the instrumentation
required. This fact should be taken into consideration and balanced against time and cost
constraints when planning a screening survey.

MAINTENANCE

The Director, Environmental, Health and Safety (EHS) Services is responsible for updating this
procedure. Approval authority rests with TTFW's President and Chief Executive Officer.
Suggestions for revision will be submitted to boih the depariment responsible for updating the
procedure and the Director, Administration and Compliance.
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4.0

5.0

Radiological Protection Programs Procedure: RP3-38: Radiological Scanning Surveys (Previously SGG-151) - Version
04101t2000

DEFINITIONS

See RP1-2. Glossary of Radiological Protection Terms.

DISCUSSION

This procedure shall be used in conjunction with a site-specific Health & Safety Plan and a Survey
or Work Plan. Prior to initiating a radiation screening survey, the PHP must obtain written
confirmation from the Field Operations Leader (FOL) that radiation exposure in the survey area
has been determined to be within safety limits specified in the Health and Safety Plan. lf there is
insufficient information to make this determination, a radiation survey shall be performed as
specified in RP3-32.

Responsibilities

5.1.1 Project Health Physicist (PHP)

The PHP is assigned to a project by the Director, Health Physics Programs. The PHP provides
project-specific health physics guidance on an as needed basis. Working with the Health and
Safety Officer (HSO), the PHP conducts all required radiological safety training, reviews project
field procedures, performs radiation safety oversight, and conducts radiation incident
investigations.

5.1.2 Environmental Safety Supervisor (ESS)

The ESS is responsible for implementing the Radiological Protection Program required by the
project-specific HASP and the Radiation Protection series of procedures. The ESS maintains a
proiect site file of radiological protection training, dosimetry records, radiological incident
investigations, and other documentation pertinent to the Radiological Protection Program and
provides the files in accordance with RP2-8, Records, at the conclusion of the project. The ESS
may serve as the PHP if he or she possesses the adequate criteria in the area of health physics.

5.2 Equipment

5.2.1 Personnel ProtectiveEquipment

Personnel protective equipment and radiation dosimetry for the amounts and types of radiation
expected as identified in the Health and Safety Plan or the Radiological Work Permit.

5.2.2 Radiologicallnstrumentation

5.1
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Radiological Protection Programs Procedure: RP3-38: Radiological Scanning Surveys (Previously SCG-I51) - Version
04t01t2000

Radiological instrumentation appropriate to detect the radionuclides of concern and having a
current calibration. The calibration shall be made to the type and energy of radiation relevant to
the survey. (Note: For most gamma screening surveys a Nal[-l] scintillation instrument is the
preferred instrument. For alpha screening surveys a zinc sulfide scintillation instrument or a gas-
flow proportional detector may be used. For beta screening surveys a pancake Geiger-Muller
instrument oi a gas-flow proportional detector may be used.) See RP3-33 concerning
contamination surveys.

5.3 Preliminary Actions

5.3.1 Review the Survey Plan

Review the survey plan and clarify any questions or concerns with the PHP. The survey plan
written by the PHP establishes the technical approach and requirements for performing the
screening survey. At a minimum the survey plan should include the following information:

. Types of measurements;

o Location of measurements:

Number of measurements;

Required instrumentation;

QA/QC requirements; and

Contam inant action levels.

5.3.2 InstrumentationCheck

See RP3-37, Portable Radiation Detection lnstrumentation Operational Checks.

5.3.3 InstrumentationUse

Select the proper window(s) for the type(s) of radiation/contamination to be monitored (if
appropriate).

The specific operating instructions and procedures for each instrument should be read and
understood before operating any instrument. The information presented below is intended as
generic startup information.

Observe the instrument as you enter a survey area. Watch for dramatic fluctuations in the
instrument response. Any questions related to the response of the instrument should be directed
to the PHP.

Use the instrument in the manner for which it is calibrated.

Tetra Tech FW, Inc
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5.4

Radiological Protection Programs Procedure: RP3-38: Radiological Scanning Surveys (Previously SCG-151) - Version
04t0112000

5.3.4 Establish Background Level

Determine the working background level at an area known to be free of radioactive
contamination. At a minimum, there should be two working background locations. The number
and locations of working background measurements should be specified in the Survey Plan. lf
not, consult the PHP for the locations. (Note: Working background measurements should be
made with the detector in the same relative position to the surface of interest as that planned for
the screening survey, e.9., at 1 meter for exposure rate measurements or near-contact for
contamination surveys.) Record the working background on the Radiation/Contamination Survey
Sheet.

Screening Surveys

Determine the survey path to be followed by reviewing the Survey Plan and consultation with the
FOL and PHP. For gamma surveys, hold the detector as close as possible (e.9., 2.5 cm or 1
inch) to the contaminated surface and proceed along the survey path at a rate of 0.5 m/Sec (1.6
ftlsec) while slowly swinging the detector in a serpentine pattern. (Note: Do NOT hold the
detector by the cable. Means of supporting the detector must be devised to avoid damaging the
connector cable. A rope often works well and provides minimal backscatter.)

See RP3-33 regarding contamination surveys.

Monitor the instrument audio output carefully while scanning for areas of elevated radiation or
contamination above the working background level. When an area of elevated activity is
detected, stop, allow the display to stabilize or preferably utilize the scaler function, and record
the reading and location on the Radiation/Contamination Survey Shee! (Attachment 1). Consider
placing pin-flags or other non-permanent marking methods to denote the location of elevated
activity. Continue the survey.

Direct Measurements

Determine the measurement locations from the Survey Plan. Proceed to a measurement location
and position the detector as follows depending on measurement to be made:

Exposure Rate - 1 m above the surface
Beta or Gamma Contamination - < 2 cm from surface
Alpha Contamination - < 1 cm from surface

For ratemetertype instruments with analog displays, allow 6-10 seconds for the instrument to
stabilize and record the reading on the RadiationlContamination Survey Sheet in the appropriate
units.

For integrating instruments, collect counts for a predetermined time, typically 1-minute. Record
the reading in the appropriate units as well as the counting time for each location of measurement
on the Radiation/Contamination Survey Sheet in the appropriate units.

Continue for the remainder of the measurement locations.

5.5
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Radiological Protection Programs Procedure: RP3-38: Radiological Scanning Surveys (Previously SCG-151) - Version
04101t2000

5.6 Records

Records of radiological screening surveys will be retained in accordance with RP2-8, Radiological
Protection Records.

6.0 REFERENCES

6.1 Department of Energy

o DOE-STD-1098-99, RadiologicalControl

6.2 Nuclear Regulatory Commission

. NUREG -1507: "Minimum Detectable Concentrations with Typical Radiation Survey
Instruments for Various Contaminants and Field Conditions" (pre-published draft), December,
1 997.

6.3 Other References

. Handbook of Health Physics and Radiological Health, 3'd Edition, 1998

7.0 ATTACHMENTS

Attachment 1 - TTFW Radiation/Contamination Survey Sheet

Attachment 2 * TTFW RadiationlContamination Survey Map

Attachment 3 - TTFW Supplemental Radiation/Contamination Survey Sheet
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Tracking Number:

Radiation/Contamination Survev Sheet
SITE: DATE: Yr Mo Day I  IME : Page of

RWP # CHARGE # BLDG #

SPECIFIC AREA OF SURVEY:

PURPOSE OF SURVEY:

INSTRUMENT DATA
Instrument
Manufacturer{s)
I Bicron

I Ebedine

I Ludlum

[ _

[ _

Instrument Type(s)
n AsPl BE12O I E600 [ ESPI

I HP260 [ Micro-Rem I Model 3

[] Model16 [ RO-3C I RSO-SOE

I sHP330 [ SHP340 [SPA3

0 _  [ _
n _  0 _

Serial Number Cal DueDate

l t

t l

t t

t /

Efficiency/CF

I

/
I

I

I

RADIATIONANDCONTAMINATION SURVEYRESULTS surueyMapAttached:nYes nNo
Sample
Number

Description/Location Total cr,
(dprvloo cm2)

Removable cr
(dpnr/1OO cm2)

Total py"
(dprn/l 00 cnf)

Removable-By
(dpnr'100 cm')

p
mrad/hr

v
mremihr
OR cpm

Remarks

a
I

Remarks: Smears counted for

SURVEYOR(S) NAME/ SIGNATURE/BADGE OR EMPLOYEE NUMBER I

Reviewed by: Date:
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Tracking Number:

Supplemental Radiation/Gontam ination Survev Sheet
SITE: DATE: Yr Mo Dav TIME: Page of

RWP# CHARGE # BLDG #

SPECIFIC AREA OF SURVEY:

PURPOSE OF SURVEY:

RADIATIONANDCONTAMINATIONSURVEYRESULTS surueyMapAttached:JlYes [lNo
5ample
Number

Description/Location Total a
(dprn/lOO m'?)

Removable o
(dpnV100 cm21

Total 81.
(dprn/l0O cm')

Removable.pT
(dpfir'100 crn')

p
mrad/hr

v
mrem/hr
OR cpm

Remarks

Remarks: Smears counted for

SURVEYOR(S) NAME/ SIGNATUREiBADGE OR EMPLOYEE NUMBER

/
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